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BIRD  NEIGHBORS 

You  call  them  thieves  and  pillagers;  but  know 
They  are  the  winged  wardens  of  your  farms, 

Who  from  the  cornfields  drive  the  insidious  foe, 

And  from  your  harvests  keep  a  hundred  harms; 
Even  the  blackest  of  them  all,  the  crow, 

Renders  good  service  as  your  man  at  arms, 

Crushing  the  beetle  in  his  coat  of  mail, 

And  crying  havoc  on  the  slug  and  snail. 

Longfellow,  Birds  of  Killingworth. 


PREFACE 


A  vast  amount  of  literature  discussing  the  food  habits  of 
birds  and  their  relation  to  the  material  welfare  of  the  human 
race  is  so  scattered  as  to  be  practically  unavailable  to  the  gen- 
'eral  student  or  busy  teacher,  who  has  neither  the  time  nor 
library  facilities  for  the  investigation,  yet  desires  a  good  fund 
'of  accurate  knowledge  of  the  more  important  facts.  This 
volume  is  an  effort  to  analyze  and  digest  the  North  American 
literature  of  the  subject  and  to  bring  together  into  one  body 
the  more  significant  data  of  Economic  Ornithology  in  sys¬ 
tematic  arrangement,  preceded  by  a  discussion  of  the  general 
principles  involved  and  the  more  important  groups  of  facts. 
This  information  has  been  condensed  for  busy  men  and  women, 
but  copious  footnotes  refer  to  numerous  publications,  making 
this  volume  a  sort  of  digest-index  of  the  literature,  so  that  the 
reader  may  not  only  know  upon  whose  authority  any  state¬ 
ment  is  made,  but  will  also  be  advised  of  the  books,  magazine 
articles,  bulletins  or  other  publications  where  he  may  get  more 
detailed  information  on  each  point. 

The  author  wishes  to  acknowledge,  with  gratitude,  the  very 
valuable  assistance  rendered  by  Miss  Elberta  Craig,  Secretary 
of  the  Colorado  State  Audubon  Society,  in  verifying  refer¬ 
ences  and  in  proof-reading. 

Junius  Henderson. 

Boulder,  Colorado, 

January  15,  1927. 
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PART  I 

GENERAL  DISCUSSION 


THE  PRACTICAL  VALUE  OF  BIRDS 


I 

THE  ESTHETIC  VALUE  OF  BIRDS 

“The  beautiful  is  as  useful  as  the  useful.” 

Victoe  Hugo. 

Whatever  tends  to  make  the  world  better  and  happier; 
whatever  ministers  to  the  esthetic  longings  of  the  human 
soul;  whatever  leads  the  thoughts  of  men  and  women  for 
the  moment  from  the  sordid  pursuit  of  gain  or  from  the  race 
for  personal  aggrandizement  to  beauty  in  any  form ;  whatever 
entices  tired  and  care-worn  people  for  a  time  from  the  shop, 
or  office,  or  store,  or  mine,  or  quarry,  and  brings  them  into 
closer  contact  with  the  beauty,  grace  and  charm  of  things 
out-of-doors;  is  of  direct  material  value  to  the  human  race, 
even  though  that  value  may  not  be  measurable  in  yards, 
acres,  tons,  bushels  or  dollars. 

The  partial  outdoor  life  of  the  student  of  birds  fits  both 
mind  and  body  for  life’s  contests.  Nothing  so  surely  restores 
the  soul,  sickened  with  trouble,  disappointment  or  defeat,  as 
to  get  out  into  the  fields  and  woods  and  watch  our  feathered 
friends,  with  their  bright  coats  and  graceful  flight,  to  listen 
to  their  cheery  songs  and  observe  their  interesting  habits — 
their  mating,  their  home-building,  the  rearing  of  their  young, 
their  comings  and  goings  in  the  spring  and  autumn  migrations. 

In  northern  lands  with  what  delight  one  glimpses  the  first 
Bluebird  or  hears  the  first  note  of  the  Robin  or  Meadowlark 
in  the  early  spring!  Then  some  fine  morning  early  in  May 
one  finds  the  trees  filled  with  a  wave  of  bright-colored  War- 
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biers  of  various  species,  stopping  for  a  bit  of  breakfast  on  the 
way  from  the  southland  to  their  northern  summer  home.  In 
the  autumn  one  listens  for  the  “honk”  of  the  returning  Geese, 
which  have  raised  their  broods  in  the  north-land  and  are  now 
on  their  long  journey  to  their  winter  home.  As  the  snow 
spreads  over  the  fields  one  watches  for  the  coming  of  the 
Horned  Larks,  Juncoes  and  Longspurs.  Each  month  of  the 
year  has  for  the  bird  student  something  different  from  the 
preceding  month’s  offering,  and  so,  throughout  the  year,  there 
is  a  constant  feast  of  pleasure  that  rich  and  poor  alike  may 
enjoy. 

Few  civilized  human  beings  doubt  the  value  to  humanity 
of  music,  poetry  and  the  painter’s  and  sculptor’s  arts.  Even 
the  savages  of  the  Stone  Age  gave  expression  to  a  love  of 
beautiful  things  in  their  rude  drawings  on  cavern  walls,  and 
the  wild  tribes  of  the  earth  have  their  music,  perhaps  every 
bit  as  good  as  the  crude  beginning  from  which  our  own  won¬ 
derful  modern  music  slowly  evolved.  Beauty  of  every  sort 
is  good  for  the  human  soul,  and  he  who  fails  to  respond  to 
its  call  loses  much  of  the  richness  of  life. 

“If  eyes  were  made  for  seeing, 

Then  Beauty  is  its  own  excuse  for  being.” 

— Emerson. 

Birds  have  been  the  inspiration  of  much  that  is  fine  in  art, 
poetry  and  song.  The  world  would  be  impoverished,  indeed, 
if  it  were  all  destroyed.  So,  too,  we  should  lose  much  if  the 
chastening  songs  of  birds  were  all  hushed  and  their  plumages 
turned  to  ashes. 

“The  Nature  lover  who  listens  to  the  Wood  Thrush  at  dawn 
—an  anthem  of  calm,  serene  spiritual  joy  sounding  through 
the  dim  wood — hears  it  with  feelings  akin  to  those  of  the 
devotee  whose  being  is  thrilled  by  the  grand  and  sacred  music 
of  the  sanctuary.  And  he  who,  in  the  still  forest  at  evening, 
harkens  to  the  exquisite  note  of  the  Hermit — that  voice  of 
Nature,  expressing  in  sweet  cadences  her  pathos  and  ineffable 
mystery — experiences  amid  the  falling  shades  of  night  emo- 
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tions  which  must  humble,  chasten  and  purify  even  the  most 
upright  and  virtuous  of  men.” — Forbush. 

Imagine  the  joy  in  the  observation  of  Nature  in  the  open 
that  could  lead  an  ageing  mine  operator,  with  the  soul  of  a 
poet  and  the  eye  of  an  artist,  Denis  Gale,  to  leave  his  busi¬ 
ness  cares,  sally  forth  with  a  pack  on  his  back  into  the  lonely 
fastnesses  of  the  Rocky  Mountains,  and  there,  after  studying 
the  Hermit  Thrush  at  its  nesting  site,  to  put  such  words  as 
these  into  his  notebooks,  following  the  formal  account  of  its 
habits: 1 

At  an  elevation  of  a  little  over  10,000  feet,  in  a  sylvan, 
park-like  shelter  just  where  the  conditions  permit  of  a  liberal 
growth  of  timber  verging  upon  the  vertical  line  of  dwarfish¬ 
ness,2  restricted  perhaps  to  a  few  acres — ofttimes  so  many 
yards  embrace  these  attractions  in  miniature ;  where  the  angu¬ 
lar  rocks,  the  decayed  stumps  with  their  prostrate  trunks  and 
the  pigmy  mounds  and  ridges  of  yet  more  aged  monuments 
of  decay  all  covered  with  mosses  of  liveliest  green,  mingled 
with  dwarfed  ferns,  wild  flowers  and  grasses  of  kindred  tint, 
give  to  the  whole  groundwork  a  softness  of  effect  and  expres¬ 
sion  that  is  foiled  by  the  angular  trunks  and  limbs  of  the 
trees,  at  once  restful  to  the  eye  and  peaceful  to  the  mind, 
altogether  a  scene  of  surpassing  beauty — here  dwells  the  Her¬ 
mit.  To  note  his  glidings  over  this  rich  carpet  of  green,  making 
his  full  stops  and  his  half  stops  in  length  and  duration,  sug¬ 
gests  his  punctuating  a  sermon  upon  the  harmony  of  the  sur¬ 
roundings  and  loveliness.  He  acts  no  folly,  thinks  no  evil, 
speaks  no  mischief.  Wherefore  should  he  be  distrustful  of 
harm  to  his  home  and  brood?  At  present  his  mate  performs 
her  quiet  function  in  a  charming  nest  of  moss  and  grasses 
secured  by  a  few  twigs  in  a  small  balsam  hard  by,  which  the 
genial  warmth  of  July  is  forcing  to  infant  maturity  its  young 
shoots,  and  the  parent  stem  to  a  prodigality  of  perfume. 
Here  sits  our  female  Hermit  in  patient  devotion,  sheltered 
from  the  rough  winds  but  open  to  enjoy  to  the  fullest  the 
cool,  soft,  sighing  breath  of  summer.  Here  her  cheek  is  crim- 

1  Quoted  from  Denis  Gale’s  notebooks  in  Henderson,  “An  Early 
Colorado  Naturalist — Denis  Gale,”  University  of  Colorado  Studies,  V, 
25-34,  1907. 

*  Evidently  a  reference  to  timber-line  with  its  dwarfed  trees. 
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soned  by  the  matin  ray,  with  languishing  pleasure  she  marks 
its  [the  sun’s]  midday  travel  and  receives  the  gilding  of  its 
vesper  kiss.  Within  easy  wing  of  her  present  charge  are  relics 
of  previous  summers  which  call  up  past  thoughts  of  endear¬ 
ing  labors.  Within  softening  distance  bubbles  the  mountain 
stream,  the  avenue  by  which  the  snows  of  yesterday  upon 
the  neighboring  peaks  in  liquid  haste  reach  here  to  temper 
meridian  fervor.  Everything  is  music,  therefore  her  mate  is 
silent.  Birds  of  poetic  tastes  and  habits,  fast  friends  to  soli¬ 
tude,  fit  ministers  to  share  in  sweet  solitude’s  silent  adoration! 

More  and  more  every  year  are  the  American  people  turn¬ 
ing  to  the  study  of  birds  as  part  of  their  recreation.  Orni¬ 
thology  has  become  a  delight  to  thousands.  Amateurs  may 
be  seen  everywhere  with  field-glasses,  cameras  and  notebooks 
in  hand,  peering  into  the  bushes  and  treetops  in  the  hope  that 
some  new  candidate  for  observation  may  present  himself;  or 
that,  perchance,  by  good  fortune,  he  may  be  even  induced  to 
pose  for  his  photograph,  thus  making  a  permanent  visual  rec¬ 
ord  of  the  observation.  “Hunting  with  a  camera,”  instead 
of  with  a  gun,  has  become  a  slogan  in  certain  quarters.  Other 
amateurs,  leaving  cameras,  field-glasses  and  notebooks  be¬ 
hind,  perhaps  derive  more  pleasure  from  their  observations 
because  they  are  not  encumbered  by  accessories  or  the  feeling 
that  they  must  spend  a  portion  of  their  time  in  using  their 
paraphernalia  and  recording  their  observations  with  pen  and 
ink.3 

Printing  presses  are  kept  busy  in  the  publication  of  books 
and  magazines  devoted  wholly  to  ornithology,  to  say  nothing 
of  the  numerous  articles  on  birds  in  general  periodical  litera¬ 
ture.  Professional  ornithologists  are  flooded  with  requests  for 
information  on  the  subject.  Boys  whose  future  once  looked 
doubtful  have  become  interested  in  birds  and  their  protection, 
thus  acquiring  new  ideas  concerning  the  humane  treatment 
of  other  creatures,  and  new  interests  in  life  to  replace  former 
bad  habits ;  hence  are  destined  to  better  citizenship. 

There  is  no  better  training  of  the  power  of  quick  and  accu- 

*  Grinnell,  Condor,  XXIII,  197,  1921. 
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rate  observation,  nothing  more  stimulating  to  the  analytical 
qualities  of  the  mind,  than  the  study  of  birds  in  the  field. 
No  careless  observer  can  correctly  note  the  various  charac¬ 
teristics  by  which  species  may  be  distinguished  one  from  an¬ 
other  as  they  flit  through  the  bushes — the  shape  and  size  of 
the  bill,  wings  and  tail,  the  colors  of  various  parts  of  the 
plumage,  the  song  or  call  note,  and  so  on.  The  botanist  may 
sit  down  with  book  in  hand  and  plant  before  him  and  study 
it  at  leisure.  The  geologist  may  put  the  fragment  of  rock  in 
his  pocket  and  examine  it  in  the  laboratory.  The  field  stu¬ 
dent  of  ornithology  must  note  and  fix  in  his  mind  the  details 
of  structure  and  color  of  his  bird  on  the  instant,  so  that  he 
will  have  an  accurate  picture  of  it  in  his  mind  as  he  seeks  to 
identify  it  from  descriptions  and  pictures  in  the  books. 

Hence  from  the  moral,  esthetic  and  educational  points  of 
view,  as  well  as  for  purely  utilitarian  reasons,  general  public 
recognition  of  the  value  of  birds  is  important.  So  in  the  de¬ 
tailed  discussion  of  the  strictly  economic  phases  of  bird  life 
in  the  following  pages  we  must  not  forget  the  less  tangible 
values.  We  may  well  remember  that  even  if  the  birds  had 
no  economic  value  whatever,  they  would  still  well  deserve 
our  study,  encouragement  and  protection. 

Do  you  ne’er  think  what  wondrous  beings  these? 

Do  you  ne’er  think  who  made  them,  and  who  taught 
The  dialect  they  speak,  where  melodies 
Alone  are  the  interpreters  of  thought? 

Whose  household  words  are  songs  in  many  keys, 
Sweeter  than  instrument  of  man  e’er  caught! 

Whose  habitations  in  the  tree-tops  even 
Are  half-way  houses  on  the  way  to  heaven! 

— Longfellow,  Birds  of  Killingworth. 


t 


II 

THE  PRACTICAL  VALUE  OF  BIRDS 

Michelet  long  ago  said: 

“If  it  were  not  for  birds  no  human  being  could  live  upon 
the  earth,  for  the  insects  upon  which  birds  live  would  destroy 
all  vegetation.” 

Very  much  later  a  writer  in  Forest  and  Stream  said : 

“If  the  birds  were  all  destroyed,  agriculture  in  the  United 
States  would  instantly  cease.” 

Still  later  Forbush,  one  of  our  foremost  writers  on  the 
subject,  said: 

“An  acquaintance  with  useful  birds  of  the  farm  is  as  im¬ 
portant  to  the  farmer  as  is  a  knowledge  of  the  insect  pests 
which  attack  his  crops.  .  .  .Were  the  natural  enemies  of 
forest  insects  annihilated,  every  tree  in  our  woods  would  be 
threatened  with  destruction,  and  man  would  be  powerless  to 
prevent  it.” 

These  startling  assertions  are  not  the  vain  vaporings  of 
dreamers  and  sentimentalists.  They  are  the  conclusions  of 
trained  scientists,  based  upon  a  great  accumulation  of  infor¬ 
mation  acquired  only  by  the  most  painstaking  and  tedious 
investigation.  Most  of  the  very  extensive  literature  upon  this 
subject  in  America  is  written  by  investigators  connected  with 
the  United  States  Department  of  Agriculture  and  various 
State  Agricultural  and  Horticultural  Departments  and  Socie¬ 
ties,  largely  appearing  as  public  documents,  but  a  great  deal 
of  it,  partly  written  by  independent  experts,  scattered  through 
scientific  periodicals. 
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In.  some  instances  there  has  been  a  tendency  to  exaggerate 
the  facts  and  to  make  assertions  too  extravagant  concerning 
the  value  of  birds.  It  may  even  be  that  if  all  birds  were 
destroyed,  other  enemies  of  insects  would  be  able  to  take  care 
of  the  situation  before  desolation  would  become  complete,  but 
that  no  one  can  know.  We  do  very  definitely  know  that  birds 
destroy  a  vast  number  of  injurious  insects,  rodents  and  weed 
seeds  every  year,  and  are  to  be  considered  one  of  the  most 
important  factors  in  checking  the  increase  of  such  pests, 
which,  if  unchecked  by  any  means,  would  quickly  prove  very 
disastrous  to  the  human  race  because  of  their  wholesale  and 
widespread  destruction  of  vegetation.  It  is  quite  definitely 
known  that  ruthless  slaughter  of  insectivorous  birds  has  been 
followed  locally  by  immediate  increase  in  the  numbers  of 
insects,  to  the  great  injury  of  forest  and  agricultural  crops; 
that  wholesale  destruction  of  birds  of  prey  has  been  followed 
by  “plagues”  of  mice  and  other  mammal  pests. 

Through  a  very  large  amount  of  scientific  research  it  is  now 
known  that  the  great  majority  of  wild  birds  are  highly  bene¬ 
ficial  to  man,  that  many  other  species  do  much  more  good 
than  harm,  and  that  very  few  do  more  harm  than  good.  This 
information  forms  the  foundation  of  the  laws  for  the  protec¬ 
tion  of  non-game  birds  which  have  been  enacted  in  many 
states,  not  at  the  behest  of  sentimentalists,  for  esthetic  rea¬ 
sons,  but  upon  the  urgent  recommendation  of  the  Department 
of  Agriculture,  for  purely  practical  reasons.  So  thoroughly 
is  the  economic  value  of  birds  now  established  that  even  Italy, 
where  destruction  of  small  birds  was  greatest,  has  enacted 
laws  for  their  protection.1 

The  number  of  species  and  subspecies  of  birds  in  the  various 
states  of  the  Union  varies  from  about  235  to  530,  the  latter 
number  being  credited  to  California,  where  many  local  races 
are  found.  So  varied  are  their  habits  that  scarcely  a  pest  of 
any  kind  can  escape  their  attention.  Swallows,  Swifts,  Mar¬ 
tins  and  Nighthawks  may  be  seen  wheeling  and  zigzagging 
x  Science,  n.  s.,  XLIII,  65,  1916. 
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through  the  air,  gathering  insects  on  the  wing.  From  high 
perches  Flycatchers  watch  for  flying  insects  and  dart  after 
them,  catching  them  in  the  air.  Towhees,  under  the  bushes, 
find  the  lowly  creatures  which  creep  about  on  the  ground  and 
would  thus  escape  the  observation  of  aerial  feeders.  Chick¬ 
adees,  Tits,  Nuthatches,  Kinglets,  Warblers  and  Wrens  search 
the  bark  and  leaves  of  trees  and  shrubbery  for  the  insects  and 
insect  eggs  they  harbor.  Some  favor  the  lower  branches,  others 
prefer  the  topmost  limbs,  others  indifferently  search  the  trees 
from  roots  to  top,  scanning  every  nook  and  crevice  for  the 
small  insects  which  would  escape  the  attention  of  larger  birds, 
but  which  are  so  destructive,  including  scale  insects,  plant  lice 
and  innumerable  others.  Hawks  and  Owls  hover  over  fields, 
orchards,  forests  and  meadows,  watching  for  luckless  mice, 
squirrels,  rabbits  and  other  destructive  rodents,  which  girdle 
trees  and  destroy  grain.  Vultures  (“Buzzards”),  Gulls,  and 
to  a  less  extent  Crows,  Magpies  and  some  other  birds  are 
scavengers,  doing  important  service  in  ridding  fields,  shores 
and  harbors  of  carrion.  Finches  and  Sparrows  haunt  the 
weed  patches  during  the  winter,  consuming  almost  incredible 
quantities  of  weed  seeds,  then  in  summer  catch  large  num¬ 
bers  of  insects  for  themselves  and  more  particularly  for  their 
young.  Woodpeckers  destroy  the  larvse  of  wood-boring  insects, 
which  cannot  well  be  reached  by  other  birds,  though  the 
Flicker  and  some  other  species  of  the  family  also  descend  to 
the  ground  and  pick  up  myriads  of  ants.  Many  species  that 
are  not  highly  insectivorous  as  adults,  feed  their  young  almost 
entirely  upon  soft-bodied  insects  during  the  first  few  days  of 
their  existence,  while  they  are  growing  rapidly  and  require 
prodigious  quantities  of  food. 

Though  the  usual  food  of  most  species  consists  of  either 
fruits,  seeds,  grains,  insects,  small  mammals  or  green  vege¬ 
tation,  there  is  scarcely  any  possible  kind  of  food  that  is  not 
at  some  time  taken  by  some  kind  of  bird. 

Amphipod  crustaceans  have  been  found  in  the  stomachs  of 
30  species  of  North  American  birds,  including,  as  would  be 
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expected,  6  species  of  Shorebirds  and  14  of  Ducks.2  Cray¬ 
fishes  and  other  crustaceans  are  found  in  the  stomachs  of 
many  other  species;  Mollusks  are  taken  by  many  birds  and 
form  a  large  part  of  the  food  of  some  species,  as  in  case  of 
the  “Snail  Hawk,”  or  Everglade  Kite,  which  is  said  to  feed 
chiefly  upon  aquatic  snails  of  the  genus  Ampullaria.3  The 
stomach  of  one  Scaup  Duck  contained  74  snails,  and  6  Can- 
vasback  Ducks  shot  in  British  Columbia  were  filled  with  fresh¬ 
water  snails,  containing  no  other  food.4  Strangely  enough, 
large  flocks  of  Waxwings  were  found  feeding  upon  small 
aquatic  snails  at  the  edge  of  water-cress  swamps  in  Colorado.8 
Many  insects  generally  supposed  to  be  immune  from  attack 
because  of  protective  coloration,  protective  or  mimicking 
form,  nauseous  odors  and  defensive  armatures,  are  eaten  by 
many  birds,  and  in  case  of  some  species  of  birds  they  form 
a  considerable  percentage  of  the  average  annual  food.6  Not 
only  do  Kingfishers,  Ospreys  and  many  aquatic  birds  eat  fish, 
but  even  Robins,  Blackbirds  and  Magpies  have  been  observed 
feeding  upon  live  trout  fry.7 

Some  species,  including  House  Finches,  Cassin  Purple 
Finches,  Pine  Siskins  and  Crossbills,  have  been  detected  eat¬ 
ing  even  salt,  in  one  instance,  at  least,  mixed  with  sulphur.8 
Ostriches  are  said  to  be  “very  fond  of  salt,  a  certain  amount 
of  which  seems  to  be  essential  to  them.” 9  In  experiments 
with  Canaries,  on  the  other  hand,  it  was  found  that  they 
would  not  take  even  a  5  per  cent  solution  of  salt.10  The 
Kittiwake  is  said  to  drink  salt  water  and  refuse  fresh  water, 
while  the  Western  Gull  drinks  salt  water  but  does  not  like 

*  McAtee,  Auk,  XXX,  136-137,  1913.  Jackson,  Bull.  Wisconsin  Nat. 
Hist.  Soc.,  X,  49-60,  1912. 

8  Lang,  The  Nautilus,  XXXVII,  73-77,  1924. 

4  Judd,  V.  8.  Biol.  Surv.,  Bull.  17,  81,  1902.  Hanham,  The  Nautilus, 
XXVIII,  88,  1914. 

5  Lincoln,  Auk,  XXXVII,  73,  1920. 

“Beal,  Year  Book  U.  8.  Dept.  Agric.  for  1908,  346. 

7  Bergtold,  Auk,  XLIII,  558,  1926.  W„T 

“Reeks,  Bird-Lore,  XXII,  286,  1920.  Kelso,  Bird-Lore,  XXIII,  197, 
1921.  Kelly,  Condor,  XXIII,  165,  1921.  Pierce,  Bird-Lore,  XXIII, 
90-91,  1921. 

9  Knowlton,  Birds  of  the  World,  64,  1925. 

10  Science  News  Supplement,  Science,  June  5,  1925,  xiv, 
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food  that  is  very  salty.11  The  Passenger  Pigeons,  now  extinct, 
are  said  to  have  been  very  fond  of  salt  or  salt  mud  from  the 
saline  springs,  and  were  thus  easily  trapped  in  large  numbers 
about  the  “salt  beds.”  12 

The  Ruddy  Quail-dove  in  Porto  Rico  feeds  partly  upon 
the  fruit  of  Manchineel,13  which  is  very  poisonous  to  human 
beings,  and  many  American  species  of  birds  are  known  to 
feed  extensively -upon  the  seeds  of  poison  ivy. 

Some  species  are  with  us  the  year  round,  others  remain 
only  during  the  summer,  while  others  come  in  from  the  North 
to  spend  the  winter  months.  Thus  the  good  work  goes  on 
winter  and  summer,  from  the  peep  of  dawn  to  the  late  hours 
of  twilight,  the  owls  even  working  on  night  shift.  The  birds, 
with  their  extremely  variable  but  in  a  very  large  measure 
useful  food  habits,  fill  a  large  place  in  the  Economy  of  Nature. 
It  is  strange  that  men  were  so  long  in  coming  to  recognize 
the  value  of  the  feathered  tribe,  and  even  at  the  present  time 
there  is  appalling  and  widespread  ignorance  of  the  real  facts, 
even  among  otherwise  well-informed  people. 

Perhaps  it  was  the  fact  that  in  some  European  and  other 
countries  insectivorous  song  birds  are  still  considered  a  source 
of  human  food,  or  possibly  the  fact  that  not  a  great  while 
ago  such  useful  birds  as  the  Flicker  were  sold  in  the  open 
markets  of  the  United  States,  that  inspired  this  bit  of  verse: 


I  saw  with  open  eyes 
Singing  birds  sweet 
Sold  in  the  shops 
For  people  to  eat, 
Sold  in  the  shops  of 
Stupidity  Street. 


I  saw  in  a  vision 
The  worm  in  the  wheat, 
And  in  the  shops  nothing 
For  people  to  eat; 
Nothing  for  sale  in 
Stupidity  Street. 

— Ralf  Hodgson. 


“Bent,  U.  S.  Natl.  Museum,  Bull.  113,  39-40,  95-98,  1921. 
u  Barrows,  Birds  of  Michigan,  242,  1912. 

“  Wetmore,  V.  S.  Dept.  Agric.,  Bull.  326,  49,  1916. 
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Birds  that  ordinarily  take  small  numbers  of  insects  as 
food,  take  them  in  much  larger  quantities  when  the  insects 
become  more  abundant.  The  same  is  true  of  birds  that  eat 
mice,  gophers,  prairie-dogs  and  other  destructive  mammals. 
The  facility  with  which  birds,  within  certain  limits,  may  turn 
from  one  kind  of  food  to  another  and  the  ease  with  which 
they  pass  from  one  locality  to  another,  make  them  especially 
valuable  as  enemies  of  agricultural  pests,  and  enable  them 
often  to  save  crops,  orchards,  and  forests  from  destruction. 

It  is  well  known  to  naturalists  that  when  insects,  rodents, 
or  other  food  for  birds  become  unusually  plentiful  in  a  par¬ 
ticular  locality,  birds  flock  to  the  vicinity  from  quite  a  dis¬ 
tance.1  There  are  numerous  apparently  well-authenticated 
instances  of  such  gatherings  mentioned  in  the  literature.  How 
the  birds  discover  these  unusual  local  conditions  is  not  always 
clear.  There  is  reason  for  the  belief  that  in  some  instances 
the  mortality  of  young  birds  is  reduced  because  of  the  abun¬ 
dance  of  food,  resulting  in  a  real  increase  in  the  total  num¬ 
bers  of  birds,  not  a  mere  assembling  of  scattered  birds  from 
the  surrounding  region,  but  that  is  quite  certainly  not  always 
the  case. 

An  interesting  and  instructive  instance  is  furnished  by 
Eastern  Massachusetts,  where  a  great  increase  in  the  rabbit 
population  during  a  favorable  season  was  followed  the  next 


1  McAtee,  “Local  Suppression  of  Agricultural  PestsbyEirds,”  Ann. 
Kept.  Smithsonian  Inst,  for  1920,  411,  438 ;  Awfc,  XXX,  135,  1913; 
Bryant,  “Birds  in  Relation  to  a  Grasshopper  Outbreak  in  California, 
TJniv.  Calif.  Pub.  Zool.,  XI,  17,  1912. 
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winter  by  an  unusual  number  of  Great  Homed  Owls,  which 
fed  extensively  upon  the  rabbits.2 

Possibly  the  best-known  incident  of  the  sort  is  that  of  the 
Gulls  and  crickets  in  the  early  history  of  Utah,  which  has  been 
related  in  many  publications.  Myriads  of  crickets,  having 
destroyed  one  crop  in  the  Salt  Lake  Valley,  were  fast  ruining 
the  second,  which  would  have  left  the  people,  in  the  absence  of 
transportation  facilities  or  ready  communication  with  the  out¬ 
side  world,  in  dire  distress.  Before  it  was  too  late  Gulls 
arrived  “by  hundreds  and  thousands,”  and  saved  the  crops 
from  destruction  and  the  settlers  from  starvation.3  In  com¬ 
memoration  of  this  event,  which  was  considered  by  the  Mor¬ 
mons  a  miraculous  intervention  of  Providence,  the  people  have 
erected  a  beautiful  and  expensive  monument  to  the  Gulls.4 

One  of  the  most  notable  outbreaks  of  insects  in  the  history 
of  the  United  States  is  the  Rocky  Mountain  migratory  locust 
plague  of  1873  to  1876  in  the  Great  Plains  region,  which  was 
thoroughly  investigated  at  the  time  by  government  agents, 
who  collected  a  large  amount  of  definite  data  as  to  the  impor¬ 
tant  part  birds  played  in  the  control  of  the  insects.  Owing  to 
the  widespread  extent  of  the  visitation,  obviously  there  were 
not  enough  birds  to  control  it  over  the  whole  area,  but  locally 
many  fields  of  wheat  and  other  crops  were  saved  from  the 
ravages  of  the  insects  by  various  species  of  birds.  Indeed, 
it  is  said  that  the  only  fields  in  that  great  region  that  were  not 
ruined  were  those  to  which  birds  flocked.5 

Another  spectacular  and  destructive  movement  of  insects 
was  the  migration  of  the  Colorado  potato  beetle  across  the 
United  States  many  years  ago.  Many  fields  of  potatoes  were 

*  Beal,  “How  Birds  Affect  the  Orchard,”  Year  Book  U.  S.  Dept. 
Agric.  for  1900,  300. 

*  For  details  see,  among  other  publications,  Cannon,  Irrigation  Age, 
VII,  188-189,  1894.  McAtee,  Ann.  Bept.  Smithsonian  Inst,  for  1920, 
415.  McAtee  and  Beal,  U.  S.  Dept.  Agric.,  Farmers'  Bull.  497,  21-22, 
1912. 

*  A  fine  photograph  of  this  monument  appears  as  a  frontispiece  in 
Forbush,  Bull.  9,  Mass.  Dept.  Agric.,  1921. 

“Aughey,  1st  Kept.  U.  S.  Entom.  Comm,  (for  1877),  1878.  McAtee, 
Ann.  Itept.  Smithsonian  Inst,  for  1920,  411,  415, 
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destroyed  and  great  damage  done  to  others  before  methods  of 
artificial  control  were  developed,  but  there  are  numerous  ac¬ 
counts  of  the  local  rescue  of  crops  from  the  beetles  by  flocks 
of  birds.6  The  much-detested  English  Sparrow  is  said  to  have 
saved  a  crop  of  asparagus  from  the  asparagus  beetles  at  Buf¬ 
falo,  New  York.7  California  orchards  have  several  times  been 
saved  from  outbreaks  of  canker  worms  by  Brewer’s  Black¬ 
birds,  which  flocked  to  the  rescue  and  worked  from  tree  to  tree, 
completely  cleaning  the  insects  out.8  The  same  well-known 
bird  of  the  West  saved  the  foliage  in  Northern  California 
from  a  plague  of  caterpillars.9  They  also  visited  the  fields  in 
large  numbers  during  a  bad  outbreak  of  butterflies  and  ma¬ 
terially  helped  in  getting  the  insects  under  control,  95%  of 
their  food  at  the  time  consisting  of  the  butterflies.10  Allen 
reports  that  in  one  section  of  Nebraska  the  Blackbirds,  Quail 
and  Plover  gathered  in  numbers  and  saved  fields  of  wheat 
from  a  grasshopper  invasion.11 

Several  years  ago  in  Colorado  the  “beet  worms”  were  work¬ 
ing  havoc  in  the  sugar  beet  fields  and  the  farmers  were  pre¬ 
paring  to  fight  the  enemy  when  they  noticed  great  flocks  of 
Red-winged  Blackbirds  hovering  over  the  fields  devouring  the 
insects.  Next  day  the  fields  were  almost  entirely  free  from 
the  larvae,  and  the  birds,  having  finished  the  job,  had  departed. 

Nearly  20  years  ago,  at  Boulder,  Colorado,  for  several  years 
the  leaf-rollers  defoliated  the  box-elder  trees,  and  it  seemed 
that  they  were  doomed,  but  in  the  third  year  of  the  attack 
Red-winged  Blackbirds  appeared  on  the  scene  and  soon  freed 
the  trees  of  the  insects,  which  have  made  no  serious  trouble 
there  since.  Inasmuch  as  these  birds  had  not  been  in  the  habit 
of  visiting  the  city,  it  is  difficult  to  explain  how  they  dis- 


•  Beal,  Farmers'  Bull.  54,  29,  1904.  McAtee,  Ann.  Rept.  Smithsonian 

Inst,  for  1920,  419.  1Qnl 

T  Adams,  Bull.  N.  Y.  State  Museum,  VII,  1007 .1901. 

8  Beal,  Yearbook  V.  S.  Dept.  Agnc.  for  1908,  345 ;  U.  S.  Biol.  Surv., 
Bull.  34,  60.  „ 

8  Bryant,  Condor,  XIII,  195-208,  1911.  R.  ,  8  iq-io 

10  Bryant,  Investigation  at  the  Status  of  A on-game  Birds ,  8,  1912. 

11  Allen,  Cornell  Reading-Courses,  IV,  No.  76,  21,  1914. 
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covered  the  abundant  supply  of  insects,  but  similar  occur¬ 
rences  are  so  common  among  birds  that  there  is  nothing  sur¬ 
prising  about  it. 

Forbush,  in  various  publications,12  has  published  many  in¬ 
stances  of  the  rescue  of  crops,  orchards,  forests  and  shade 
trees  from  insect  outbreaks  or  invasions,  of  which  the  follow¬ 
ing  are  good  examples:  White  grubs  nearly  ruined  the  vines 
in  a  cranberry  bog  at  Wareham,  Massachusetts,  but  the 
Robins  discovered  in  the  grubs  a  convenient  and  abundant 
source  of  food  for  themselves  and  made  short  work  of  cleaning 
out  the  bog  and  saving  the  cranberries.  In  the  same  vicinity 
a  cankerworm  outbreak  in  an  orchard  was  checked  by  a  large 
flock  of  Cedar  Waxwings,  which  also  cleared  the  elm  trees 
of  their  greatest  foe,  the  elm-leaf  beetle,  at  Lee,  in  1911. 
Woodpeckers  saved  the  elms  from  insects  at  Cleveland,  Ohio, 
in  1881.  In  the  state  of  Washington  in  1919,  during  a  cricket 
outbreak,  Meadowlarks  assembled  in  great  numbers  and  com¬ 
pletely  cleared  the  fields  of  the  insects.  Warblers  and  Gold¬ 
finches  ridded  an  orchard  of  the  very  destructive  imported 
pear-tree  psylla.  At  Concord,  Connecticut,  Myrtle  and  Black- 
poll  Warblers  cleared  the  poplars  of  an  immense  swarm  of 
plant  lice  in  a  single  day.  At  Wareham  in  1901  Chipping 
Sparrows  brought  under  control  a  plague  of  pea  lice.  Bob- 
whites  and  Rose-breasted  Grosbeaks  have  been  known  to 
save  potato  fields  from  the  Colorado  potato  beetle.  Titmice 
and  Kinglets  saved  the  trees  of  Count  Wodzicki  from  insects 
in  1848  to  1850.  Crows  gathered  in  flocks  of  thousands  to 
repell  an  invasion  of  grasshoppers  in  Australia  in  1894,  and 
for  a  month  fed  entirely  upon  the  insects,  consuming  many 
millions,  the  contents  of  the  stomachs  averaging  100  grass¬ 
hoppers  each.  There  was  a  similar  gathering  of  crows  during 
the  locust  outbreak  in  New  South  Wales  in  1891.  In  1892  a 


Forbush,  “Useful  Birds  and  their  Protection,”  Mass.  Board  of 
Agnc.,  1907 ;  4th  Ann.  Rept.  Mass.  State  Ornithologist  (in  59th  Ann. 
Kept.  Mass.  Board  of  Agric.,  1912);  “The  Utility  of  Birds,”  Mass. 
1915)  Bull.  9,  1921 ;  8th  Ann .  Rept.  Mass.  State  Ornith .  (for 
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locust  outbreak  in  Victoria  was  brought  under  such  complete 
control  by  the  Starlings,  Spoonbills  and  Cranes  that  gath¬ 
ered  to  feed  upon  the  insects,  that  the  damage  to  crops  was 
very  slight. 

McAtee,13  in  a  very  interesting  and  important  paper  on 
this  subject,  relates  more  than  70  instances  of  the  local  exter¬ 
mination  of  plagues  of  insects  and  other  pests  by  birds,  or 
their  reduction  to  such  small  number  that  no  further  damage 
was  done.  These  probably  constitute  only  a  very  small  pro¬ 
portion  of  all  such  instances — only  those  which  have  happened 
to  come  to  the  attention  of  one  naturalist.  Doubtless  in  thou¬ 
sands  of  cases  the  “clean-up”  is  made  before  the  damage  has 
been  sufficient  to  attract  attention.  In  many  other  cases  the 
insects  disappear  without  the  cause  of  their  disappearance 
being  detected,  in  the  absence  of  naturalists  trained  to  investi¬ 
gate  such  phenomena.  The  following  are  among  the  cases 
reported  by  him:  One  spring,  rose  beetles  appeared  in  large 
numbers  at  Clovis,  California,  and,  after  destroying  the  roses, 
took  to  the  vineyards  and  began  doing  considerable  damage  to 
grapes,  but  were  checked  in  their  depredations  by  a  great  flock 
of  Brewer’s  Blackbirds.  In  Dry  Creek  Valley,  California,  sev¬ 
eral  times  Brewer’s  Blackbirds  have  rescued  prune  orchards 
from  serious  attacks  of  cankerworms  and  a  similar  invasion 
that  defoliated  all  trees  except  poplars  in  Manhattan,  Kansas, 
was  checked  by  English  Sparrows,  Vireos  and  other  birds. 

Near  Rochester,  New  York,  the  pear-tree  psylla  destroyed 
one  pear  crop  and  left  innumerable  eggs  as  a  menace  to  the 
next  year’s  crop,  but  during  the  winter  Red-breasted  and 
White-breasted  Nuthatches  in  flocks  worked  the  orchard  in 
search  of  the  eggs,  so  that  in  the  spring  but  few  insects  were 
left  and  the  owner  estimated  that  he  had  been  saved  thou¬ 
sands  of  dollars  by  the  birds.14 

u  McAtee,  “The  Local  Suppression  of  Agricultural  Pests  by  Birds,’’ 
Ann.  Rept.  Smithsonian  Inst,  for  1920,  411-438.  For  other  instances 
see  McAtee,  Auk,  XLI,  629-632,  1924. 

14  Surface,  Pennsyl.  Dept.  Agric.,  Zool.  Quart.  Bull.,  I,  No.  3,  1, 
1903.  Forbush,  Mass.  Dept.  Agric.,  Bull.  9,  26,  1921.  McAtee,  Ann. 
Rept.  Smithsonian  Inst,  for  1920,  418. 
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The  Coulee  cricket  devastated  large  areas  in  the  vicinity  of 
Adrian,  Washington.  In  1918,  while  the  state,  with  the  aid 
of  the  United  States  Department  of  Agriculture,  was  attempt¬ 
ing  to  control  the  insects,  Meadowlarks  appeared  in  flocks 
and  began  to  eat  the  newly-hatched  crickets. 

“So  efficient  were  they  in  controlling  the  situation  that 
arrangements  for  a  1919  campaign  were  abandoned.  The 
Meadowlarks  were  almost  entirely  responsible  for  the  com¬ 
plete  clean-up  of  the  area.”  15 

Hewitt  says  that  in  1905  the  Heinrich  Wood,  south  of  Eise¬ 
nach,  Germany,  was  completely  defoliated  by  caterpillars. 
The  wood  of  Baron  von  Berlepsch,  near  by,  in  which  bird-life 
had  been  encouraged  by  numerous  nesting-boxes,  was  un¬ 
touched  by  the  insects,  but  stood  out  amid  the  desolation  like 
a  green  oasis  in  a  desert.16 

Tent  caterpillar  plagues  have  been  cleaned  up  by  Baltimore 
Orioles  in  Connecticut,  Cedar  Waxwings  in  Ohio  and  Cuckoos 
and  other  birds  elsewhere.17  In  1880-1881  Woodpeckers 
checked  a  serious  attack  of  tussock  moths  upon  the  elm  trees 
at  Cleveland,  Ohio.18  In  1895  an  overabundance  of  locust- 
leaf  mining  beetles  threatened  the  locust  trees  at  Marshall 
Hall,  Maryland,  but  birds  of  many  species  rallied  and  effec¬ 
tively  repelled  the  attack.19 

In  a  large  number  of  cases  birds  have  suppressed  local 
plagues  of  lepidopterous  insects,  one  of  the  most  injurious  of 
which  is  the  orchard  tent  caterpillar,  which  was  entirely 
cleared  out  of  an  orchard  near  Cleveland  by  Blue  Jays.20 

On  a  Maryland  farm  various  species  of  the  Finch  family 

19  Burrill,  California  Fish  and  Game,  VI,  38,  1920.  McAtee,  Ann. 
Kept.  Smithsonian  Inst,  for  1920,  415-416. 

19  Hewitt,  Ottawa  Naturalist,  XXVII,  166,  1914. 

17  Cultivator  and  Country  Gentleman,  XL1V,  407,  1879.  McAtee, 
Ann.  Kept.  Smithsonian  Inst,  for  1920,  266,  1907.  Sherman,  Bull. 
N.  Y.  State  Museum,  VII,  1019,  1901.  Butler,  Kept.  Dept.  Geo.  and 
Nat.  Res.  Indiana  for  1897,  824.  Forbush,  Useful  Birds,  266,  1907. 

”  Sterling,  Insect  Life,  III,  295,  1891. 

19  Judd,  U.  S.  Biol.  Surv.,  Bull.  15,  35,  1901. 

10  Kirtland,  Atlantic  Monthly,  XXV,  483-484,  1870.  McAtee,  Ann. 
Rept.  Smithsonian  Inst,  for  1920,  421. 
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swarmed  where  smartweed  formed  a  tangle  on  low  ground, 
and  fed  upon  the  seeds,  with  the  result  that  no  smartweed  was 
found  there  during  the  ensuing  year.21 

Owls  have  figured  as  efficient  aids  in  the  abatement  of  vari¬ 
ous  plagues  of  voles  in  England  and  Continental  Europe.  Of 
one  such  instance  it  was  quaintly  said  in  Holinshed’s 
Chronicle:  22 

“Which  vermin  by  policie  of  man  could  not  be  destroyed, 
till  at  last  there  gathered  together  such  a  number  of  Owles  as 
all  the  shire  was  not  able  to  yield,  whereby  the  marsh  holders 
were  shortly  delivered  from  the  vexation  of  the  said  mice.” 

It  is  thus  seen  that  birds  are  able  to  and  often  do  control 
local  outbreaks  of  insects,  but  obviously  there  are  not  enough 
birds  to  effectually  check  widespread  outbreaks,  so  that  man 
must  be  eternally  vigilant  and  industrious  in  the  application 
of  artificial  methods  of  resisting  such  attacks.  The  most  im¬ 
portant  work  of  birds  in  connection  with  the  suppression  of 
agricultural  pests  is  in  keeping  them  in  check  at  all  times  and 
thus  as  a  general  thing  preventing  the  greater  plagues,  which 
subject  is  discussed  in  a  subsequent  chapter. 

21  Judd,  V.  8.  Biol.  8urv.,  Bull.  15,  27-28,  1901. 

12  See  Lantz,  U.  8.  Biol.  Surv.,  Bull.  31,  47-48,  1907. 


IV 

SENSE  AND  SENTIMENT 

The  food  habits  and  interrelations  of  birds  and  other  organ¬ 
isms  are  highly  complex.  Conclusions  concerning  the  eco¬ 
nomic  status  of  any  species  should  be  based,  not  upon  senti¬ 
ment  or  casual  observations,  but  upon  accurate  and  adequate 
evidence  and  sound  reasoning.  Possession  of  a  few  facts  may 
easily  lead  to  action  that  would  be  severely  condemned  were 
all  the  facts  known  and  viewed  in  their  relations  to  one  an¬ 
other.  Indeed,  just  such  mistakes  have  been  made,  and  not 
infrequently,  especially  in  the  early  history  of  ornithology. 
Much  harm  may  come  from  failure  to  know,  understand  and 
fairly  face  facts.  We  should  be  governed  in  all  cases  by  sense, 
not  merely  by  sentiment.  Sentiment  is  a  very  fine  thing  in 
its  proper  place,  coupled  with  good  sense.  Indeed,  it  is  quite 
necessary  to  the  welfare  and  happiness  of  the  human  race,  but 
it  is  not  a  good  substitute  for  sound  judgment. 

Pearson,  of  the  National  Association  of  Audubon  Societies, 
whose  avowed  purpose  is  the  protection  of  birds,  recognizing 
the  danger  of  unsound  views  on  the  subject,  has  recently 1  pub¬ 
lished  a  strong  plea  for  the  avoidance  of  extreme  ideas  on  the 
subject  of  bird  conservation.  Advocating  strict  protection 
of  all  birds,  regardless  of  circumstances,  will  not  win  for 
the  general  cause  of  conservation  the  enthusiastic  support  of 
farmers  and  fruit  growers  who  see  their  products  menaced  by 
the  undue  increase  of  certain  species  of  more  or  less  gregarious 
birds.  On  the  other  hand,  he  who  seeks  the  destruction  of  any 

1  Pearson,  “Conservative  Conservation,”  Bird-Lore,  XXV,  452-453, 
1924. 
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species  without  regard  to  the  evidence  as  to  its  true  relations 
to  human  welfare  cannot  command  the  support  of  the  well- 
informed  section  of  the  general  public. 

Certain  species  of  birds,  usually  useful,  may  become  quite 
harmful  when  driven  to  cultivated  crops  by  inordinate  in¬ 
crease  in  numbers  or  the  failure  of  their  accustomed  supply 
of  food.  The  latter  is  said  to  have  been  the  cause  of  the  raid 
upon  the  olive  groves  by  Robins  in  California  in  1900-1901. 2 
Blackbirds,  Crows  and  Ring-necked  Pheasants  may  do  much 
damage  when  they  congregate  about  the  fields  in  too  great 
numbers,  though  normally  they  do  considerable  good.  Bobo¬ 
links  have  inflicted  great  injury  to  rice  fields  in  the  South, 
though  in  the  North  they  are  not  considered  harmful  under 
ordinary  circumstances.3 

It  is  well  known  that  Robins  and  some  other  birds  that  do 
a  great  deal  of  good  during  most  of  the  year  are  capable  of 
much  harm  about  the  orchards  during  the  cherry  season.  In 
an  Oregon  Valley  Sage  Thrashers  developed  the  fruit-eating 
habit  to  such  an  extent  that  they  inflicted  25  per  cent  damage 
to  the  grape  crop.4 

Species  of  birds  which,  in  one  locality  or  under  certain  con¬ 
ditions,  are  quite  useful,  may  in  another  locality  or  under 
other  conditions  become  either  neutral  or  actually  harmful.® 
Within  reasonable  limits  the  food  they  take  at  a  given  time 
or  place  depends  upon  what  is  available  in  sufficient  quantity 
and  easily  accessible.6  This  is  an  important  factor  in  the 
usefulness  of  birds.  It  enables  them  to  live  through  periods 
of  shortage  in  their  natural  food  and  to  be  ready  in  time  of 
great  abundance  of  agricultural  pests  to  turn  their  attention 
to  such  pests  and  aid  in  their  control. 

When  craneflies  are  abundant  birds  may  feed  freely  upon 


1  Beal,  “The  Relation  of  Birds  to  Fruit  Growing  m  California, 
Yearbook  V.  S.  Dept.  Agric.  for  1904,  242,  252-253;  U.  8.  Biol.  8urv.. 
Bull.  30,  9,  1907. 

»  Stone,  Auk,  XXXVII,  167,  1920 

‘  Kennedy,  Auk,  XXVIII,  225-228,  1911.  vyyvtt 

'Judd,  U.  8.  Biol.  Surv.,  Bull.  17,  9,  1902.  Stone,  Auk,  XXXVII, 

L67  1920. 

*  Beal.  U.  S.  Dept.  Agric.,  Farmer *’  Bull.  630,  1,  1915. 
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them,  and  then  turn  to  Mayflies  when  the  latter  are  abundant.7 
The  Starling  appeared  to  be  a  quite  useful  bird  in  England 
before  it  became  over-abundant,  but  by  1919  it  had  become 
a  “serious  menace  to  the  production  of  home-grown  food.”  8 
Will  it  become  in  time  as  serious  a  nuisance  in  America,  now 
that  it  has  gotten  a  start  and  is  spreading  so  rapidly? 

It  is  not  uncommon  for  a  few  individuals  belonging  to  a 
usually  useful  species  to  develop  bad  habits,  especially  when 
their  natural  food  is  scarce.  That  may  afford  a  perfectly 
good  reason  for  summarily  disposing  of  the  vicious  individuals, 
but  not  for  wholesale  slaughter  of  the  species.  When  some 
human  beings  indulge  in  criminal  acts  we  do  not  imprison  or 
hang  the  whole  human  race.  A  few  Brewer’s  Blackbirds 
formed  the  habit  of  killing  young  Pheasants.  By  shooting  the 
few  who  were  indulging  in  that  practice  the  trouble  was  all 
stopped  and  the  rest  of  the  birds  wTere  allowed  to  continue 
their  good  work.9  Thus  good  judgment,  without  prejudice, 
won  the  battle,  where  an  extreme  position  on  either  side  of 
the  problem  might  have  been  disastrous. 

Some  birds  of  families  which,  in  the  United  States,  are  con¬ 
sidered  more  or  less  strictly  insectivorous,  including  Vireos, 
Flycatchers,  Warblers  and  Woodpeckers,  in  the  West  Indies 
feed  largely  upon  fruit  and  seeds,  though  insects  are  very 
abundant  there.10 

When  any  species  of  birds  appears  in  such  numbers,  or 
under  such  circumstances,  or  changes  its  habits  in  such  a  way, 
as  to  do  great  harm,  it  is  entirely  justifiable  to  adopt  any 
necessary  measures  to  reduce  its  numbers,  just  as  we  do  with 
destructive  insects  and  rodents,  though  wholesale  slaughter 
should  be  indulged  in  only  after  careful  and  thorough  investi¬ 
gation  and  in  extreme  cases. 

7  Judd,  V.  S.  Biol.  Surv.,  Bull.  17,  21-25,  1902. 

8  Kalmbach,  Auk,  XXXIX,  189-195,  1922,  citing  Collinge,  The  Food 
of  Some  British  Wild  Birds,  London,  49,  1913 ;  “The  Plague  of  Star¬ 
lings,”  National  Review,  No.  434,  252-257,  1919;  “The  Starling:  Is  It 
Injurious  to  Agriculture?”  Journ.  Ministry  of  Agric.,  XXVII.  1114- 
1121,  1921. 

“Finley,  Condor,  XXV,  179-180,  1923. 

10  Bowdish,  Auk,  XX,  193-195,  1903.  Wells,  Auk,  XIX,  34S,  1902. 
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On  the  other  hand,  it  would  be  well  to  temember  always  that 
if  a  Robin  picks  a  few  cherries  during  the  fruit  season,  he  is 
only  collecting  his  pay  for  considerable  good  he  has  done 
during  the  other  months  of  the  year.  If  a  Blackbird  gets  a 
little  corn,  he  may  have  earned  it  by  the  destruction  of  insects 
which  would  otherwise  have  done  more  injury  to  the  crop  than 
the  birds  do.  If  we  fail  to  pay  the  birds  their  fair  wages 
for  the  police  work  in  which  they  are  engaged  throughout  the 
year,  we  may  be  heavy  losers  in  the  end.  If  we  are  to  accept 
their  services  in  our  behalf,  good  sense  and  good  sportsman¬ 
ship  demands  that  we  be  not  too  severe  upon  them  when  they 
indulge  in  a  little  mischief.  Many  species  of  birds  that  are 
sometimes  locally  more  or  less  harmful,  during  most  of  the 
time  are  more  or  less  useful,  and  by  their  occurrence  in  large 
numbers  when  insects  or  other  farm,  orchard  or  forests  pests 
are  overabundant,  often  save  crops  and  trees  from  ruin. 

We  must  also  remember  that  after  the  birds  have  done  their 
very  best  for  us,  we  must  still  do  considerable  for  ourselves. 
McAtee,  one  of  our  leading  economic  ornithologists,  has  this 
to  say: 11 

“When  we  consider  the  degree  of  insect  control  necessary 
to  the  commercial  success  of  crops,  it  is  evident  that  man  must 
almost  invariably  depend  upon  his  own  efforts.  We  must 
know  about  natural  enemies,  give  them  all  due  credit  and 
protect  them,  but  we  must  beware  of  exaggerating  their  serv¬ 
ices.  People  are  too  easily  misled  in  this  direction,  but  the 
final  result  of  too  great  faith  in  natural  enemies  is  disap¬ 
pointment.” 

One  trouble  is  that  man  has  introduced  entirely  new  ele¬ 
ments  into  Nature,  on  a  vast  scale,  and  Nature,  in  its  natu¬ 
rally  slow  method  of  development,  has  not  yet  caught  up  with 
changing  conditions.  Under  natural  conditions  there  were  no 
vast  fields  of  corn,  wheat,  beans,  cabbages,  potatoes  and  other 
products  of  the  modern  farm,  no  great  orchards  and  vine- 

11  McAtee,  Auk,  XXX,  136,  1913;  Yearbook  V.  S.  Dept.  Agric.  for 
1911,  345. 


24 


THE  PRACTICAL  VALUE  OF  BIRDS 


yards,  to  afford  hiding  places,  breeding  places  and  abundant 
food  for  myriads  of  insects  and  multitudes  of  rodents.  If 
there  were  enough  strictly  insectivorous  birds  to  suppress  all 
insects  during  the  season  when  insects  are  available,  they 
would  starve  to  death  during  the  other  months  of  the  year 
(unless  they  could  turn  to  other  kinds  of  food),  and  then  there 
would  be  no  insectivorous  birds  to  fight  insects  during  the 
following  seasons.  Perhaps  in  the  course  of  time  Nature  may 
be  able  to  effect  a  complete  readjustment,  but  if  so,  it  will 
doubtless  be  in  the  quite  distant  future.  Meantime  our  pres¬ 
ent  need  calls  for  the  largest  possible  degree  of  wisdom  and 
discretion,  coupled  with  accurate  and  adequate  information 
and  complete  freedom  from  prejudice  either  for  or  against  the 
birds,  in  order  that,  as  each  problem  arises,  we  may  meet  it 
fairly  and  reach  conclusions  that  will  not  result  in  disaster. 

“Natural  enemies  of  birds  are  necessary  and  desirable,  as 
they  tend  to  maintain  within  proper  bounds  the  number  of 
species  on  which  they  prey;  organized  attempts  to  increase 
the  number  of  birds  over  large  areas  by  destroying  indiscrimi¬ 
nately  all  natural  enemies  are  undesirable;  under  certain  cir¬ 
cumstances  enemies  which  have  been  able  to  adapt  themselves 
to  man  and  his  works  and  have  become  unduly  numerous  may 
require  reduction  in  numbers;  individuals  of  useful  species 
which  may  become  particularly  destructive  should  be  elimi¬ 
nated.”  12 

Those  who  object  to  the  taking  of  the  lives  of  any  birds, 
or  for  that  matter  of  any  other  form  of  animal  life,  as  well 
as  those  who  seem  to  favor  indiscriminate  slaughter,  should 
carefully  ponder  a  most  excellent  editorial  in  a  recent  number 
of  Bird-Lore,  from  which  the  following  sensible  remarks  are 
extracted : 

“The  so-called  Nature-lover  who  takes  his  own  standards, 
personal  likes  and  dislikes  afield  with  him,  is  apt  to  find  quite 
as  much  to  condemn  in  animal,  as  in  human  life.  Nature 

11  Forbush,  “The  Natural  Enemies  of  Birds,”  Mass.  Board  of  Agric., 
Bull.  3,  1916;  Bird-Lore,  XVIII,  376,  1916. 
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attracts  us  because  she  is  natural.  It  is  the  wild,  not  the  tame 
animal  which  appeals  to  us;  and  we  want  it  to  exhibit  the 
traits  which  have  won  for  it  a  place  among  its  competitors. 
The  Phoebe  snapping  up  an  insect  is  no  less  a  murderer  than 
the  Sharp-shinned  Hawk  that  captures  a  Bluebird.  That  the 
Bluebird  arouses  a  sympathy  the  no  less  unfortunate  insect 
fails  to  awaken  is  our  misfortune  rather  than  the  Sharp-shin’s 
fault.  The  Shrike  which  sights  a  grasshopper  at  a  distance  of 
100  feet  or  more  and,  after  capture,  impales  it  on  the  barb 
of  a  wire  fence,  deserves  approval  for  skill  and  adaptability 
rather  than  condemnation  for  cruelty. 

“The  laws  of  Nature  demand  the  sacrifice  of  life  that  it 
itself  may  live.  If  we  attempt  to  control  the  numbers  of  those 
animals  which  prey  upon  other  animals  we  should  ourselves 
become  the  greatest  of  destroyers.  If  we  favor  one  form  of 
life  it  is  probable  that  we  shall  do  so  at  the  expense  of  other 
forms  of  life.  It  behooves  us,  therefore,  to  use  our  power  with 
extreme  caution,  always  remembering  that  it  is  far  greater  for 
evil  than  it  is  for  good.  We  can  destroy  where  we  cannot 
create.” 13 


18 Bird-Lore ,  XXVII,  203,  1925. 
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As  naturalists  have  come  to  study  species  more  in  their 
relation  to  and  association  with  one  another,  they  have  recog¬ 
nized  in  Nature  a  complex  system  of  checks  and  balances,  each 
species  acting  as  a  check  upon  others,  and  thus  preserving 
what  has  become  known  as  the  “Balance  of  Nature.” 

Buckland  writes:  1 

“The  whole  system  of  Nature  is  in  exquisite  poise,  and  it 
is  not  possible  to  lay  rough  hands  upon  it  without  disturbing 
it  in  directions  and  on  a  scale  which  at  the  time  may  not  be 
guessed  at.  If  we  remove  or  reduce  the  working  power  of 
one  living  organism  which  acts  as  a  check  on  another,  the 
latter,  freed  from  restraint,  will  inevitably  multiply.” 

This  idea  was  well  set  forth  many  years  ago  2  by  Kirby  and 
Spence,  and  there  is  available  a  very  illuminating  discussion 
of  the  interactions  of  organisms,  by  Forbes.3  This  balance 
or  adjustment  must  not  be  considered  a  fixed,  immutable 
schedule.  It  is  the  outcome  of  ages  of  evolution,  and  has 
always  been  subject  to  constant  readjustment — never  more 
so  than  now,  with  the  great  disturbance  due  to  advancing 
civilization,  which  is  rapidly  changing  physical  conditions 
everywhere,  and  the  extension  of  agriculture  into  vast  new 
districts. 

In  the  rapid  settlement  of  a  country  it  is  impossible  to 
avoid  a  disturbance  of  the  equilibrium,  delicate  and  unstable 

1  Buckland,  Ann.  Rept.  Smithsonian  Inst,  for  1918,  441. 

a  Kirby  and  Spence,  An  Introduction  to  Entomology,  7th  Ed..  Letter 
IX,  145,  etc.,  1857. 

3  Forbes,  Bull.  Illinois  State  Lab.  Nat.  Hist.,  I,  No.  3,  6-16,  2nd 
Ed.,  1903  (1st  Ed.  1880). 
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at  the  best,  by  destroying  breeding  places  and  food  supplies 
of  certain  species  in  bringing  land  under  cultivation,  at  the 
same  time  providing  better  breeding  places  and  more  abundant 
food  for  other  species.4  This,  however,  does  not  excuse  un¬ 
necessary  disturbance  of  natural  conditions  by  deliberately 
destroying  useful  species  or  permitting  them  to  be  destroyed. 
It  makes  it  even  more  imperative  that  all  species  not  actually 
known  to  be  harmful  be  given  an  opportunity  to  show  what 
they  can  do  in  the  way  of  restoring  and  preserving  the 
equilibrium.  Much  is  found  in  the  past  history  of  agriculture 
in  America  and  elsewhere  to  indicate  that  trouble  with  various 
pests  is  likely  to  immediately  follow  the  extension  of  agricul¬ 
ture  into  new  regions,  but  that  in  time  some  degree  of  read¬ 
justment  takes  place.  Thus  Beal  noted  in  1904  that 
Blackbirds  were  becoming  less  destructive  to  grain,  indicating 
that  adjustment  was  in  progress.5  Even  under  changed  con¬ 
ditions  due  to  the  intervention  of  man  the  tendency  is  “directly 
toward  the  establishment  of  a  balance.” 6  It  should  be  our 
aim  to  aid,  rather  than  to  hinder,  Nature  in  the  accomplish¬ 
ment  of  the  readjustment. 

From  almost  the  very  beginning  of  life  upon  this  planet, 
species  have  been  engaged  in  a  more  or  less  constant  struggle 
for  existence,  competition  at  times  becoming  acute.  In  the 
effort  to  perpetuate  itself  each  species  is  more  prolific  than 
would  be  necessary  were  there  no  enemies,  otherwise  the 
species  would  long  ago  have  been  exterminated.  Hence  any 
species  in  time  would  populate  the  whole  earth  were  it  not 
kept  in  check  by  its  enemies,  organic  and  inorganic  (including 
storms,  etc.) ;  and,  having  covered  the  earth,  would  become 
so  abundant  that  there  would  not  be  food  enough  to  supply  the 
demand,  starvation  would  check  its  increase  and  perhaps  ulti¬ 
mately  annihilate  it. 

The  Balance  of  Nature  idea,  although  sound  in  principle 

« Beal,  Y earhook  U.  S.  Dept.  Agric.  for  1904,  241-245;  Yearbook  for 
1908  348. 

'Beal,  Yearbook,  1904,  245;  V.  S.  Biol.  Surv.,  Bull.  30,  12. 

*  JklcAtee,  U.  8.  Biol.  Surv.,  Bull.  32,  89,  1908, 
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and  supported  by  abundant  evidence,  may  easily  be  carried 
altogether  too  far.  It  has  been  argued  that  even  house  flies 
and  other  pests  were  put  into  the  world  for  a  divine  purpose 
and  should  not  be  interfered  with.  A  little  knowledge  of  natu¬ 
ral  history  would  dispel  such  an  illusion.  The  argument  seems 
to  have  been  convincingly  answered  some  years  ago.7  Fur¬ 
thermore,  it  failed  to  take  into  account  the  increased  breed¬ 
ing  places,  the  increased  and  more  concentrated  human  popu¬ 
lation,  and  other  disturbing  factors  in  Nature’s  economy. 

Probably  under  normal  natural  conditions  no  species  is 
altogether  harmful  and  few,  if  any,  altogether  useful.8  Many 
species  normally  useful  or  at  least  harmless,  may  become  quite 
harmful  if  not  kept  in  check  by  natural  enemies.  Therefore 
it  is  quite  possible  for  us  to  give  too  complete  protection  to 
a  very  useful  species  thus  disturbing  the  equilibrium  and  mak¬ 
ing  the  bird  one  of  doubtful  value,  if  not  actually  harmful,  at 
least  temporarily.  It  has  been  declared  that  in  some  localities 
too  many  nesting  boxes  for  Wrens  have  caused  such  an  in¬ 
crease  in  the  numbers  of  this  delightful  but  pugnacious  species 
as  to  make  it  a  menace  to  other  birds,  which  it  drives  from 
their  nesting  sites.9  This  conclusion  is  not  yet  fully  accepted, 
but  at  any  rate  the  bird  is  now  under  suspicion.  It  must  be 
remembered  that  diversity  of  insectivorous  birds  is  as  impor¬ 
tant  as  numbers,  each  species  preying  upon  some  kinds  of 
insects  not  obtained  by  other  birds.  Consequently  any  bird 
that  to  any  notable  extent  drives  out  other  species  of  birds 
may  be  viewed  as  a  suspicious  character.  There  is,  however, 
much  to  be  said  in  favor  of  the  Wren. 

Fruit  trees  usually  put  forth  more  fruit  buds  than  can 
mature  into  choice  fruit  and  often  more  foliage  than  is  really 
advantageous.  Insects  in  reasonable  numbers  to  carry  on  the 
work  of  budding  the  trees  early  in  the  season  may  in  some 

T  “The  Unbalancing  of  Nature,”  Nature  and  Culture,  V,  32-34,  1913. 

*  Henshaw,  “Does  It  Pay  the  Farmer  to  Protect  the  Birds?”  Year¬ 
book  U.  S.  Dept.  Agric.  for  1907,  156. 

'  Sherman,  Bird-Lore,  XXVII,  97-100,  124,  125,  1925.  See  further 
discussion  in  the  systematic  part  of  this  book, 
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cases  be  useful,  but  if  they  greatly  increase  in  numbers  they 
would  become  harmful.  When  they  become  too  numerous 
they  have  been  known  to  attract  many  species  of  birds  that 
are  looking  for  a  plentiful  food  supply,  this  acting  as  a  check 
upon  the  insects.  The  setting  out  of  large  orchards  affords 
an  immediate  opportunity  for  the  increase  of  insect  pests, 
while  the  birds  that  feed  upon  insects  increase  very  much 
more  slowly.  Thus  the  natural  adjustment  of  species  is  dis¬ 
turbed  and  it  requires  a  long  time  to  restore  the  equilibrium, 
if  it  is  ever  restored. 

Darwin  considered  the  interrelations  of  organisms  in  his 
Origin  of  Species.  Among  many  other  examples  he  says  that 
the  bumblebee  is  one  of  the  few,  if  not  the  only,  insect  capable 
of  visiting  and  pollenizing  the  red  clover;  that  the  number  of 
bees  in  any  region  depends  largely  upon  the  number  of  field 
mice,  as  the  latter  destroy  the  combs  and  nests  of  the  bees; 
that  the  number  of  mice  depends  largely  upon  the  number  of 
cats  (he  might  much  better  have  said  Hawks  and  Owls) ,  be¬ 
cause  cats  destroy  mice. 

“Hence  it  is  quite  credible  that  the  presence  of  a  feline  ani¬ 
mal  in  large  numbers  in  a  district  might  determine,  through 
the  intervention  first  of  mice  and  then  of  bees,  the  frequency 
of  certain  flowers  in  that  district.” 

Fisher 10  tells  of  a  marsh  in  New  York  inhabited  by  Ducks, 
snapping  turtles  and  other  animals.  The  turtles  laid  their 
eggs  in  the  sand  and  skunks  ate  many  of  the  eggs,  thus  pre¬ 
venting  the  overabundance  of  turtles.  When  skunk  fur  be¬ 
came  valuable,  these  animals  were  killed  for  their  fur.  Then 
the  turtles  so  multiplied  that  their  ordinary  food  was  not 
sufficient,  and  they  began  to  prey  upon  the  young  Ducks. 
Thereupon  the  Ducks  deserted  the  marsh  as  a  nesting  place. 
Finally  skunk  fur  became  less  valuable  and  the  boys  began 
to  catch  turtles  for  the  market,  thus  restoring  the  equilibrium, 
and  the  Ducks  in  time  returned  to  the  marsh. 

An  alarming  scarcity  of  lobsters  on  the  Breton  coast  was 

“Fisher,  Yearbook  U.  S.  Dept.  Agric.  for  1908,  191-192. 
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recently  attributed  to  the  scarcity  of  eels,  which  usually  keep 
in  check  the  octopus,  an  active  enemy  of  the  lobster.11  In 
the  South,  Herons  eat  many  crayfish.  The  crayfish  is  said 
to  feed  upon  young  fish  spawn.  The  young  fishes  eat  mosquito 
larvse.12  As  the  mosquito  is  the  host  of  the  malaria  germ,  it 
is  quite  conceivable  that  the  destruction  of  Herons  might  have 
a  disastrous  effect  upon  the  health  of  the  human  inhabitants, 
unless  other  means  were  adopted  to  control  the  breeding  of 
mosquitoes.  Alligators  are  in  the  habit  of  feeding  to  some 
extent  upon  rabbits  and  other  injurious  rodents,  and  upon 
muskrats,  which  cause  much  damage  to  the  levees  and  rice 
fields  in  the  South.  It  is  said  that  the  destruction  of  alli¬ 
gators  for  their  skins,  to  be  used  in  the  manufacture  of  leather, 
led  to  a  marked  increase  in  those  mammal  pests.13  Prairie- 
dogs,  gophers,  rabbits  and  other  rodents  in  the  Western  States 
increased  as  some  of  their  enemies,  such  as  Hawks,  Owls  and 
coyotes  diminished  in  numbers  under  the  attacks  of  the  set¬ 
tlers,  and  now  large  sums  of  money  are  expended  annually  in 
the  effort  to  keep  the  rodent  pests  under  control. 

A  species  that  is  harmless,  or  even  useful,  in  its  native 
haunts,  may  become  injurious  when  transported  to  a  new  en¬ 
vironment,  where  some  of  the  natural  checks  upon  its  in¬ 
crease  are  lacking,  or  where  lack  of  its  natural  food  or  the 
presence  of  another  kind  of  food  that  is  more  desirable  may 
cause  a  marked  change  in  its  food  habits.  The  introduction 
of  a  species  into  any  region  may  disturb  the  balance  just  as 
profoundly  as  the  extermination  of  one  native  to  the  region. 
Such  importation  is  now,  as  a  result  of  disastrous  experience, 
prohibited  in  some  countries,  except  under  strict  supervision, 
as  is  the  case  in  the  United  States. 

It  is  said  that  the  Skylark,  Green  Linnet  and  Black  Thrush 
are  considered  beneficial  in  Europe,  where  they  are  native, 
but  upon  importation  into  New  Zealand  they  “developed 
traits  which  render  them  far  from  desirable  additions  to  the 

11  Smith,  Nat.  Geog.  Mag.,  XX,  553,  1909. 

“  Baynard,  Wilson  Bull.,  XXIV,  167-169,  1912. 

u  Young  People,  Philadelphia,  XXXVI,  72,  1916, 


THE  BALANCE  OF  NATURE 


31 


fauna  of  that  island,”  14  and  naturalists  have  watched  with 
interest  the  result  of  the  introduction  of  the  Little  Gray  Owl 
.into  New  Zealand  for  the  purpose  of  fighting  the  English 
Sparrow.15  European  rats,  accidentally  introduced  into  vari¬ 
ous  countries,  have  become  a  great  nuisance.  In  Jamaica  the 
Indian  mongoose  was  introduced  to  fight  the  rat  plague. 
It  turned  its  attention  to  game  birds,  poultry,  young  pigs  and 
lambs  and  became  a  great  pest,  feeding  also  upon  many  song 
birds,  snakes  and  lizards,  which  are  enemies  of  insects.  Then 
followed  an  increase  of  insect  pests.  Disaster  also  followed 
the  importation  of  the  mongoose  into  the  Hawaiian  Islands, 
and  its  importation  into  the  United  States  was  barely  pre¬ 
vented.  It  played  havoc  with  some  of  the  ground-nesting 
birds  when  imported  into  Porto  Rico.16  Rabbits  were  intro¬ 
duced  into  Australia  for  purposes  of  sport.  In  the  absence  of 
predatory  animals  they  spread  over  the  whole  country  like  a 
scourge,  and  immense  sums  have  since  been  spent  in  the 
effort  to  check  their  depredations.  In  New  Zealand,  ferrets, 
stoats  and  weasels  were  imported  to  destroy  the  introduced 
rabbits,  and  as  a  result  some  of  the  native  birds  were  soon 
threatened  with  extermination.  This  whole  subject  has  been 
well  discussed  by  Palmer.17 

The  introduction  of  the  English  Sparrow  into  the  United 
States,  the  consequent  decrease  in  the  number  of  insectivorous 
birds  in  some  localities  and  the  increase  of  certain  insect  pests, 
are  too  well  known  to  need  much  discussion.18  Forbush  says 
that  this  bird  was  introduced  into  America  to  fight  the  cater¬ 
pillars  of  the  snow-white  Eugonia  moths,  which  were  de¬ 
foliating  shade  trees,  and  that  they  did  their  work  well,  but 


“  Palmer,  “The  Danger  of  Introducing  Noxious  Animals  and  Birds,” 
Y earhook  77.  S.  Dept.  Agric.  for  1898,  10b,  18yy.  _  ,  Ytv 

15  Drummond,  “Introduced  Birds  of  New  Zealand,  Condor,  XIV, 

^•'Wetmore  77.  S.  Dept.  Agric.,  Bull.  326,  38,  67,  etc.,  1916.  „ 

17  Palmer  “The  Danger  of  Introducing  Noxious  Animals  and  Birds, 
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they  drove  out  other  birds  and  thus  caused  an  increase  in  the 
tussock  moths,  which  for  several  years  thereafter  ravaged  the 
trees.19  This  Sparrow  is  an  excellent  example  not  only  of  the 
danger  of  importing  a  species  into  a  new  country,  but  also  of 
the  effect  upon  a  species  of  the  intervention  of  man  through 
his  inventive  genius.  It  has  been  noticed  that  in  some  cities 
there  has  been  a  marked  decrease  in  the  number  of  English 
Sparrows  since  motor-driven  vehicles  have  so  largely  displaced 
horse-driven  wagons  and  carriages.  Bergtold’s 20  explanation 
is  probably  correct.  In  the  cities  the  Sparrows  obtained  most 
of  their  food  from  the  waste  grain  of  the  street — the  droppings 
of  horses,  and  so  on.  This  source  of  food  has  now  practically 
disappeared  from  city  streets  as  a  result  of  the  decreased  use 
of  horses  and  the  surfacing  of  the  streets  of  the  cities  with 
smooth  pavements,  which  are  kept  clean.  On  the  other  hand, 
in  many  farming  districts  the  Sparrows  get  their  food  from  the 
grain  stacks  and  fields  and  help  themselves  to  grain  thrown 
out  for  poultry,  and  are  there  still  on  the  increase.21 

Huey  tells  us  that  years  ago  the  importation  of  cats  and 
mice  to  the  Island  of  Guadulupe,  in  the  Pacific  Ocean,  created 
great  havoc  by  introducing  a  new  element  to  an  island  that 
had  no  native  mammals.  Later,  goats  were  introduced  and 
completed  the  devastation.  The  goats,  being  without  natural 
enemies  and  having  at  first  abundant  food,  increased  so 
rapidly  that  they  soon  almost  denuded  the  island  of  its  vege¬ 
tation,  and;  having  greatly  overpopulated  the  area  and  re¬ 
duced  their  food  supply,  they  themselves  became  dwarfed  and 
the  flesh  became  poorer  in  quality.22 

The  historic  island  of  St.  Helena  was,  at  the  time  of  its 
discovery,  covered  by  a  dense  forest.  More  recently  it  has 
been  described  as  a  comparatively  barren,  rocky  desert,  be¬ 
cause  of  its  devastation  by  goats  (introduced  by  the  Portu¬ 
guese)  which,  within  75  years,  increased  to  thousands.  They 

19  Forbush,  Mass.  Dept.  Agric.,  Bull.  9,  35-36,  1921. 

30  Bergtold,  Auk,  XXXVIII,  244-250,  1921. 

31  Anthony,  Auk,  XXXVIII,  605-606,  1921. 

33  Huey,  Science,  n.  s.,  LXI,  405-407,  1925. 
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browsed  off  the  protective  cover  of  vegetation,  exposing  the 
soil  of  the  steep  slopes  to  erosion,  and  soon  bare  rocks  re¬ 
placed  the  wooded  hills.23 

Years  ago  Sable  Island,  Nova  Scotia,  was  overrun  by  rats. 
Cats  were  imported,  became  plentiful  and  got  the  rats  under 
control,  then  began  on  the  rabbits.  Foxes  were  introduced 
to  fight  the  cats.  After  getting  rid  of  the  cats  the  foxes  at¬ 
tacked  birds  and  their  eggs.  Then  an  appeal  was  made  to  the 
government  to  exterminate  the  foxes.  Thus  any  importation 
may  lead  to  a  long  chain  of  unexpected  consequences.  The 
Mynah,  introduced  into  Fiji  to  destroy  insects,  has  itself  be¬ 
come  a  pest.24  The  Starling,  introduced  into  Australia,  New 
Zealand  and  Africa,  has  changed  its  habits  and  is  accused  of 
damaging  grapes  and  other  crops.25 

Lantana  is  an  introduced  plant  in  the  Hawaiian  Islands. 
The  Chinese  Turtle-dove  and  the  Indian  Mynah  were  also 
imported,  the  latter  for  the  purpose  of  fighting  the  army  worms 
that  are  so  destructive  to  sugar  cane,  in  which  it  has  proved 
highly  efficient.  Both  birds,  however,  feed  upon  lantana  seeds 
and  distribute  them,  and  thus  have  caused  its  rapid  spread, 
so  insects  have  been  introduced  to  fight  the  lantana.  What 
will  be  introduced  later  to  fight  the  insects  that  have  been  im¬ 
ported  to  fight  the  lantana? 

“Thus  the  process  of  introduction  goes  pyramiding,  with 
no  man  able  to  foretell  the  eventual  results.”  28 

These  and  numerous  other  instances  of  similar  nature  illus¬ 
trate  the  danger  of  unnecessarily  disturbing  Nature’s  adjust¬ 
ment,  a  danger  not  generally  sufficiently  realized. 

Grinnell,27  in  his  usual  able  manner,  has  called  attention  to 
some  very  real  objections  to  the  introduction  of  foreign  game 
birds  in  order  to  provide  more  sport  for  the  hunters,  or  to  take 
the  place  of  native  species  that  are  fast  disappearing.  He 


» Palmer,  Yearbook  ZJ.  8.  Dept.  Agric.  for  1898,  87-110. 
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says  that  the  chief  causes  of  the  decrease  in  native  game  birds 
are  excessive  shooting  in  the  more  thickly  populated  regions 
and  the  diminishing  food  supply  for  some  species  of  game 
birds.  If  the  introduced  species  require  the  same  sort  of  food 
as  the  somewhat  closely  related  native  species  of  the  region, 
as  is  likely  to  be  the  case,  obviously  there  will  be  competition 
disastrous  to  the  weaker  species.  Therefore  either  the  intro¬ 
duction  will  prove  a  failure,  or  if  the  introduced  species 
thrives  it  will  do  so  at  the  expense  of  the  native  birds.  He 
mentions  also  the  grave  danger  that  in  importing  foreign  birds 
some  disease  or  parasite  may  be  brought  in  that  is  not  par¬ 
ticularly  injurious  to  the  introduced  species,  which  has  by  long 
association  become  partially  immune,  but  may  be  very  detri¬ 
mental  to  native  species.  He  says  furthermore,  with  sound 
reason,  that  the  country  belongs  as  much  to  the  nature  lovers 
as  to  the  sportsmen,  and  that  the  latter  have  no  right  to 
jeopardize  native  species  without  first  consulting  the  thou¬ 
sands  (doubtless  greatly  outnumbering  the  sportsmen)  who  are 
more  interested  in  seeing  and  studying  birds  than  in  killing 
,  them.  In  fact,  one  great  trouble  with  the  game  problem  in 
j  the  United  States  is  that  those  who  are  interested  in  the  lives 
of  wild  birds  and  mammals  have  turned  over  the  matter  of 
>  protecting  them  to  those  whose  chief  interest  is  in  their  death. 
Dr.  Grinnell  says  that  the  introduction  of  a  species  “must 
bring  dismay  to  every  student  whose  concern  extends  to  in¬ 
clude  the  welfare  and  usefulness  to  man  of  California  wild  life 
generally  and  is  not  restricted  to  sport  alone.”  This  would 
apply  equally  well  to  any  other  state  or  region. 

The  evolution  of  species  has  been  in  progress  for  ages,  and 
during  all  those  ages  species  have  been  adjusting  themselves 
to  their  natural  environment.  Birds  were  already  well  de¬ 
veloped  far  back  in  geologic  time.  The  Jurassic  Archaeopteryx 
was  fully  feathered  and  winged.  As  they  became  more  di¬ 
versified  in  structure  and  habit  they  came  to  occupy  a  more 
and  more  important  place  in  the  Balance  of  Nature.  Their 
preservation  is  necessary  not  merely  because  some  species  are 
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insectivorous,  others  engaged  in  warfare  against  pernicious 
rodents,  others  devoted  to  the  destruction  of  weed  seeds;  but 
also  because  their  wholesale  destruction,  when  not  necessary, 
means  a  reckless  disregard  of  Nature’s  immutable  laws  and  a 
sad  disarrangement  of  her  adjustments,  that  can  only  be  dis¬ 
astrous. 

However,  man  has  already  so  profoundly  disturbed  the 
equilibrium  throughout  the  civilized  world  that  he  must  ulti¬ 
mately  assume  effective  and  intelligent  control  of  all  wild 
life,28  utilizing  natural  enemies  of  injurious  species  so  far  as 
possible,  but  keeping  them  under  his  direction  and  supple¬ 
menting  them  by  all  the  various  artificial  agencies  at  his 
command. 

In  America,  though  the  disturbance  by  man  began  when 
the  Indian  first  arrived,29  their  scattered  numbers  and  the 
roving  habits  of  many  of  the  tribes  prevented  great  changes  as 
a  result,  except  locally.  With  the  coming  of  the  white  race  a 
great  and  rapid  transformation  of  the  country  began  in 
earnest,  with  some  sweeping  changes  in  faunas  and  floras  and 
profound  disturbance  of  the  equilibrium  established  by  ages  of 
natural  development  of  organic  interactions. 

28  Goldman,  “The  Predatory  Mammal  Problem  and  the  Balance  of 
Nature,”  Journ,  of  Mammalogy,  VI,  28-33,  1925. 

"Adams,  Journ.  of  Mammalogy,  VI,  83-96,  1925. 


VI 

CORRELATION  OF  STRUCTURE  WITH  FOOD  HABITS 

Throughout  the  animal  world  there  ia  close  relationship 
between  physical  structure  and  food  habits.  The  philosophical 
naturalist  sometimes  finds  it  difficult  to  satisfactorily  account 
for  the  origin  of  certain  correlations,  but  whether  the  giraffe 
developed  long  fore-legs  and  neck  because  he  was  compelled 
to  browse  from  tall  trees,  or  developed  the  habit  of  thus  brows¬ 
ing  because  his  long  fore-legs  and  neck  made  it  inconvenient 
to  feed  upon  herbs  and  low  shrubs,  or  whether  the  correlation 
came  about  gradually  through  constant  reaction  of  structure 
and  habit  upon  one  another — however  he  got  that  way,  the 
correlation  seems  clear  and  plain.  Many  such  correlations 
among  birds  are  equally  striking. 

The  hooked  beaks  and  strong  talons  of  Hawks  and  Owls 
are  well  adapted  to  seizing,  holding  and  tearing  the  flesh  of 
rabbits  and  other  rodents  upon  which  they  feed,  and  not  at 
all  suited  to  feeding  upon  plant  lice  or  mustard  seeds.  The 
closely  related  Vultures  feed  chiefly  upon  carrion  and  conse¬ 
quently  have  hooked  beaks  for  tearing  flesh,  but  have  weaker 
feet  because  they  have  less  need  for  strong  ones.  Their  talons 
are  modified  to  better  enable  them  to  walk  on  the  ground  and 
their  heads  are  free  from  feathers.  The  Shrikes,  otherwise 
quite  different  from  the  birds  of  prey,  have  a  somewhat  hooked 
beak,  and  feed  to  some  extent  upon  mice  and  small  birds,  but 
their  talons  are  not  adapted  to  holding  their  prey  while  they 
tear  it  apart,  so  they  have  developed  the  curious  habits  of 
impaling  their  food  upon  thorns,  which  sufficed  until  modern 
civilization  provided  them  with  barbed-wire  for  the  purpose. 

36 
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The  Great  Blue  Heron,  with  its  long  neck  and  legs  and 
rapier-like  bill,  is  admirably  adapted  to  its  habit  of  wading 
in  shallow  water  and  spearing  fishes,  amphibians  and  snakes. 
The  Flamingo,  also  with  long  neck  and  legs,  feeds  largely  upon 
mollusks  and  other  invertebrates  obtained  from  the  bottom  of 
the  water,  and  accordingly  has  a  very  different  bill.  His  feed¬ 
ing  habits  more  closely  resemble  those  of  some  Ducks  than  of 
the  Herons,  but  obviously  his  long  legs  would  make  a  Duck 
bill  a  very  awkward  tool  for  that  purpose,  so  it  differs  almost 
as  much  from  the  Duck-like  bill  as  from  the  Heron-like. 
Some  of  the  shore-birds,  living  in  similar  places  and  having 
legs  and  necks  as  long  in  proportion  to  the  size  of  the  body, 
have  developed  bills  well  suited  to  probing  deeply  into  the 
mud  for  worms  and  other  buried  food. 

Most  of  the  Ducks,  having  webbed  feet  and  flat  bills  with 
comb-like  processes  along  the  margins,  swim  about  and  strain 
their  food  from  the  water  or  the  mud  at  the  bottom,  which 
obviously  a  Heron*,  with  his  sort  of  bill,  could  not  do.  On  the 
other  hand,  the  Mergansers  are  fish-eating  Ducks,  and  con¬ 
sequently  have  bills  modified  for  the  purpose  of  catching  small 
fishes.  Their  bills  are  long,  slender,  strongly  hooked  at  the 
end  and  set  with  tooth-like  projections  along  the  margins,  to 
enable  them  to  seize  and  firmly  hold  the  slippery  fishes. 

The  Swans  have  short  legs  and  webbed  feet,  but  long  necks, 
enabling  them  to  feed  from  the  bottom  of  shallow  water  while 
swimming,  without  diving.  Kingfishers  and  Ospreys  both 
catch  fishes,  but  one  catches  them  with  his  bill,  while  the  other 
catches  them  with  his  talons.  Hence,  as  should  be  expected, 
the  bills  and  feet  of  one  are  quite  different  from  those  of  the 
other.  Swifts  and  Hummingbirds  belong  to  closely  related 
families  and  both  feed  largely  upon  insects,  but  the  former  has 
broad,  flat  mandibles  with  wide  gape  suitable  for  catching 
their  prey  on  the  wing,  while  the  Hummingbirds  have  slender 
bills  suited  to  their  habit  of  probing  the  depths  of  tubular 
flowers  for  tiny  insects  and  nectar.  Also  correlated  with  the 
feeding  habits  of  the  Hummingbirds  is  their  highly  specialized 
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power  of  flying  backwards  and  sideways,  not  possessed  by 
other  birds. 

The  Oyster-catchers  belong  to  the  shore  bird  group,  but 
have  developed  a  heavy,  compressed  bill,  said  to  be  used  in 
opening  the  bivalved  mollusks  upon  which  they  feed.  V  ood- 
peckers  have  two  toes  directed  forward  and  two  (or  sometimes 
one)  directed  backward,  which  enables  them  to  cling  firmly  to 
the  bark  of  trees,  their  stiff  tail  feathers  acting  as  props,  while 
they  drill  holes  with  their  chisel-like  beaks,  in  search  of  the 
boring  insects  so  injurious  to  trees.  Furthermore,  the  tongues 
are  highly  specialized  for  the  purpose  of  obtaining  food. 

In  fact,  the  tongues  of  birds  in  general  are  so  important  in 
obtaining  and  utilizing  food,  and  the  food  of  different  species 
differs  so  much,  that  many  types  of  tongues  have  developed, 
with  modifications  adapted  to  various  needs.  Thus  the  Wood¬ 
peckers  that  obtain  their  food  chiefly  by  boring  into  trees  and 
thrusting  the  tongues  into  the  burrows  to  draw  out  the  boring 
insects,  are  provided  with  long,  sharp  tongues  capable  of  great 
extension,  armed  with  barbs,  making  them  effective  spears 
with  which  to  pierce  and  firmly  hold  their  hapless  victims. 
The  Flickers,  in  the  same  family,  have  adopted  a  diet  consist¬ 
ing  largely  of  ants,  and  correlated  with  this  difference  in  habits 
(whether  as  cause,  or  effect,  or  neither,  the  reader  may 
guess),  they  have  acquired  much  more  blunt  tongues,  with 
fewer  barbs,  than  most  of  their  closest  relatives,  and  their 
tongues  are  well  supplied  with  mucous,  to  enable  them  to  catch 
and  hold  the  ants.  The  Red-headed  Woodpeckers  ( Melon - 
erpes  erythrocephalus) ,  having  a  more  general  diet,  their 
tongues  are  much  less  extensible  and  the  barbs  near  the  tips 
are  replaced  by  hair-like  processes.  The  Sapsuckers’  (same 
family)  tongues  are  still  more  reduced  and  otherwise  modi¬ 
fied.  Birds  that  bolt  their  food  (Booby,  Pelican,  Cormorant, 
etc.)  usually  have  tongues  of  small  size,  without  specialized 
structure.  On  the  other  hand,  in  many  species  of  birds  there 
seems  to  be  no  structural  adaptation  of  tongues  to  habits. 
Also  there  is  considerable  variation  in  the  tongues  of  some 
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closely-related  species  that  presumably  have  very  similar 
habits.  The  whole  subject  of  bird  tongues  is  highly  interest¬ 
ing,  and  has  been  the  theme  of  some  excellent,  well-illustrated 
publications.1 

The  Black  Skimmer  has  the  lower  mandible  of  its  bill  an 
inch  and  a  half  longer  than  the  upper  mandible.  It  was  long 
believed  that  this  remarkable  development,  seemingly  a  de¬ 
formity,  was  for  the  purpose  of  enabling  the  bird  to  skim  its 
food  from  the  water,  as  it  has  a  habit  of  flying  just  above 
the  surface  of  the  water  with  the  bill  partly  submerged,  as 
though  skimming  the  water  for  food.  This  has,  however,  been 
recently  questioned.  The  habit  of  catching  fishes  in  that  way 
does  not  appear  to  be  general  enough  to  indicate  that  the 
peculiar  bill  is  a  case  of  specialization  for  that  particular  pur¬ 
pose,2  though  some  positive  statements  of  eminent  ornitholo¬ 
gists  that  they  have  seen  the  birds  do  so  leave  no  doubt  that 
it  occasionally  does  catch  fishes  in  just  that  way.  Those  who 
believe  that  all  organic  structures  are  utilitarian  in  their  origin 
and  purpose  and  must  be  accounted  for  may  be  compelled  to 
seek  some  other  explanation  of  this  strange  bill. 

The  utility  of  the  enormously-developed  bills  of  the  Toucans 
is  not  at  all  clear,  but  certainly  they  are  much  better  fitted 
for  their  food  habits  than  would  be  the  case  if  the  birds  fed 
upon  ants  or  minute  seeds,  as  some  other  birds  do.  The  Snail 
Hawk,  or  Everglade  Kite,  feeds  largely  upon  snails  of  the 
genus  Ampullaria  and  has  a  highly  specialized  upper  mandible 
in  the  form  of  a  semicircular  hook,  very  useful  in  extracting 
the  large  snails  from  their  shells,  while  the  claws  are  specially 
adapted  to  holding  the  snails.3 


1  See,  for  example:  Lucas,  “The  Tongues  of  Woodpeckers  Relation  of 
the  Form  of  the  Tongue  to  the  Character  of  the  Food,  U.  8.  Dept.Agnc., 

Div.  Ornith.  and  Mamm,  Bull  7,  35-44,  1895;  To9oUe“TLeBTaxo- 

Ann.  Rept.  U.  S.  National  Museum  for  1895,  1003-10 JJ ,  The  Taxo 
nomic  Value  of  the  Tongue  in  Birds,  Auk,  XIII,  109-115,  189b. 
Gardner,  “The  Adaptive  Modifications  and  the  Taxonomic  Value  of  the 
Tomrue  in  Birds,”  Proc.  U.  8.  National  Museum,  LXVII,  1-49,  19^5. 

•  Arthur,'  Auk,  XXXVIII,  566-574,  1921.  Stone,  Auk,  XXXVIII, 

59»5Lang,1T2i  Nautilus,  XXXVII,  73-77,  1924. 
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The  Finches,  Canaries,  Sparrows  and  Grosbeaks  have 
strong,  conical  bills  with  which  to  crack  the  hard  seeds  upon 
which  they  feed.  The  Crossbills,  in  the  same  family,  received 
their  name  because  their  mandibles  are  crossed,  a  peculiarity 
generally  considered  an  adaptation  to  their  habit  of  feeding 
upon  coniferous  seeds,  the  deformity  enabling  them  to  easily 
extract  the  seeds  from  the  cones,  but  it  seems  equally  well 
adapted  to  another  habit  that  has  been  observed — that  of 
tearing  insect  galls  apart  to  obtain  the  insects.*  Yellow 
Warblers,  often  mistaken  for  “Wild  Canaries,”  belong  to  an 
entirely  different  family,  provided  with  bills  quite  suitable 
for  picking  up  insects  that  constitute  their  chief  food,  but 
wholly  unsuitable  for  cracking  seeds.  People  who  catch  them, 
put  them  into  cages  and  try  to  feed  them  bird  seeds,  wonder 
why  they  soon  die. 

A  strange  adaptation  is  that  of  the  Polynesian  Nutmeg 
Pigeon,  which  has  a  gizzard  quite  different  from  that  of  ordi¬ 
nary  grain-eating  birds,  but  admirably  adapted  to  the  grind¬ 
ing  up  of  nutmegs  upon  which  it  feeds,  whence  its  name.5 
Was  this  sort  of  gizzard  developed  because  the  bird  eats  nut¬ 
megs,  or  does  it  eat  nutmegs  because  it  has  such  a  gizzard, 
or  neither  or  both? 

The  Porto  Rican  Tanager  is  called  the  “Mistletoe  Bird” 
because  it  feeds  chiefly  upon  mistletoe  seeds.  Its  stomach  is 
unique  among  birds,  so  modified  that  it  extracts  the  nutri¬ 
ment  from  the  seeds  without  grinding  them.6 

The  power  and  habits  of  flight  of  birds  are  also  correlated 
with  food  habits.  Could  an  Ostrich,  or  a  Penguin  or  even  a 
Swan  become  much  of  a  flycatcher?  How  would  a  Night- 
hawk  or  a  Chimney  Swift  fare  if  it  were  compelled  to  obtain 
its  food  as  a  Duck  does?  Could  a  Crow  or  Sparrow  succeed 
in  picking  nectar  and  tiny  insects  from  the  flowers  on  the 
wing  as  the  Hummingbird  so  easily  does?  Would  it  not  be 

‘Taverner,  Condor,  XXIV,  96,  1922. 

“Wood,  Auk,  XLI,  433-43S,  1924. 

"Wetmore,  Auk,  XXXI,  458-461,  1914. 
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interesting  to  see  a  Heron  or  a  Parrot  competing  with  the 
Swallows  in  capturing  small  insects  on  the  wing? 

All  these  differences  in  structure  and  methods  of  locomotion 
give  to  the  birds  great  diversity  of  food  habits,  so  that  a  large 
number  of  species  of  birds  may  subsist  side  by  side  without 
too  serious  competition,  each  group  performing  its  own  share 
of  the  work  in  keeping  in  check  the  various  pests  so  injurious 
to  farm  and  orchard  crops  and  to  forests.  For  this  reason  the 
birds  hold  a  very  important  position  in  Nature. 


VII 

THE  FUNCTION  OF  BIRDS  IN  NATURE 

We  have  seen  in  another  chapter  how  birds  have  frequently 
rescued  crops  and  forests  from  local  plagues  of  injurious  in¬ 
sects  and  mammals,  but  their  most  important  function  is  their 
continuous  work  in  keeping  pests  in  check  and  thus  preventing 
the  special  outbreaks.  Bryant,  in  praising  the  birds  for  their 
aid  in  the  control  of  insect  plagues  in  California,  sounds  this 
timely  warning: 1 

“There  is  danger  of  overestimating  the  real  economic  value 
of  birds  at  the  time  of  an  insect  outbreak.  On  the  other  hand, 
however,  there  is  little  danger  of  overestimating  the  economic 
value  of  birds  when  insects  are  in  normal  numbers.” 

The  reason  of  this  is  obvious.  The  fecundity  of  insects  is 
remarkable;  that  of  birds  is  comparatively  very  low.  The 
offspring  of  a  pair  of  insects  of  certain  species,  if  unmolested, 
may  in  a  single  season  number  millions.  The  offspring  of  a 
pair  of  the  most  prolific  birds  in  the  same  length  of  time  would, 
by  comparison,  be  quite  insignificant.  Under  normal  condi¬ 
tions  there  are  enough  birds,  aided  by  other  enemies  and  ad¬ 
verse  weather,  to  keep  the  insects  well  under  control.  How¬ 
ever,  in  unusual  seasons,  when  weather  and  all  other  condi¬ 
tions  are  very  favorable  to  the  insects,  they  multiply  with 
enormous  rapidity,  while  their  bird  enemies,  with  their  low 
rate  of  reproduction,  remain  numerically  about  stationary.  If 
the  area  covered  by  the  insect  plague  be  not  too  large,  enough 
birds  may  congregate  from  the  surrounding  region  to  control 
it.  If  the  area  be  very  large,  manifestly  that  is  impossible, 

‘Bryant,  Vniv.  Calif.  Pub.  in  Zool.,  XI,  13,  1912. 
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in  which  case  the  birds  may  render  such  aid  as  their  numbers 
and  industry  may  permit,  but  cannot  bring  the  uprising  under 
control. 

Because  of  the  fact  that  injurious  insects  and  mammals, 
normally  kept  within  reasonable  bounds,  may,  during  espe¬ 
cially  favorable  seasons,  increase  so  rapidly  as  to  become  very 
harmful,  the  species  of  birds  that  have  a  mixed  diet  are  par¬ 
ticularly  valuable.  Though  some  species  are  quite  limited  in 
their  food  habits,  it  has  been  frequently  observed  that  many 
other  birds,  though  having  their  own  favorite  kinds  of  food, 
yet  often  turn  to  the  kind  of  food  that  is  most  abundant  at  a 
particular  time  and  place.  For  example,  when  flying  insects 
are  abundant  many  species,  including  Sparrows,  Humming¬ 
birds,  Woodpeckers,  Gulls,  Terns,  Warblers,  Thrushes,  Blue¬ 
birds,  Solitaires,  Nutcrackers  and  others,  sometimes  for  the 
time  being  adopt  the  habit  of  Flycatchers  and  feed  upon  in¬ 
sects  caught  by  them  on  the  wing.2 

It  is  their  great  diversity  of  food  habits,  their  adaptability, 
enabling  many  species  to  adopt  the  food  that  is  temporarily 
most  abundant,  and  the  ease  with  which  they  move  from  place 
to  place,  that  give  to  birds  a  peculiar  and  important  position 
in  Nature  which  no  other  organisms  can  fill.  Some  species  at¬ 
tack  one  pest,  others  feed  upon  another  pest,  while  in  time 
of  local  plagues  many  species  join  in  the  battle,  rallying  from 
other  neighborhoods  and  moving  readily  from  field  to  field, 
from  orchard  to  orchard,  ridding  each  of  insects  and  other  in¬ 
jurious  organisms  as  they  go.  Their  habit  of  flying  consider¬ 
able  distances  enables  the  insectivorous  birds  to  discover  where 
insects  are  most  abundant  and  the  birds  of  prey  to  find  locali¬ 
ties  where  harmful  rodents  are  becoming  plentiful.  Hence 
their  ability  to  gather  at  the  point  where  their  services  are 
most  needed. 


* McAtee,  Auk,  XXXVII,  144-145,  1920.  Forbush  Auk,  XLI,  468- 
470,  1924.  Beal,  V.  8.  Dept.  Agric.,  Farmers'  Bull.  630,  1,  1915.  Mc¬ 
Gregor,  Condor,  II,  33,  1900.  Marsden,  Condor,  IX,  27,  1907.  Storer, 
Condor,  XXI,  125,  1919.  Maillard,  Condor,  XXI,  212,  1919.  Bassett, 
Condor,  XXII,  37,  1920, 
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Furthermore,  their  diversity  of  food  habits  and  adaptability 
make  it  possible  for  a  large  number  of  birds  to  live  in  a  given 
region  without  too  close  competition  for  their  own  good  and 
without  becoming  destructive,  and  thus  to  be  ready  to  join  in 
the  suppression  of  any  plague  of  other  organisms.  A  bird 
that  is  largely  vegetarian  lives  through  the  seasons  of  scarcity 
of  insects  and  then  adopts  an  insect  diet  when  insects  are 
abundant.  On  the  other  hand,  some  birds  that  are  largely 
insectivorous  are  able  to  turn  to  a  vegetable  diet  when  insects 
are  scarce,  and  thus  save  themselves  for  their  attack  upon 
insects  when  the  latter  become  plentiful.  If  the  majority  of 
birds  were  strictly  insectivorous,  comparatively  few  would 
survive  seasons  unfavorable  to  insects,  and  consequently  they 
would  not  be  on  hand  to  aid  in  the  warfare  during  seasons 
favorable  to  insects.  If  all  birds  had  a  limited  diet  of  the 
same  sort  of  food  they  would  soon  destroy  their  food  supply 
and  reduce  their  own  numbers. 

It  has  been  urged,  as  an  objection  to  the  preservation  of 
birds,  that  many  species  of  insects  are  predatory  or  parasitic 
on  other  insects;  that  such  species  destroy  other  insects  and 
hence  are  themselves  useful;  that  birds  eat  useful  insects  as 
well  as  harmful.  All  of  this  is  true.  The  same  argument  ap¬ 
plies  with  equal  force  to  the  use  of  artificial  means  of  keeping 
insects  in  check.  Sprays  and  fumigants  destroy  useful  as  well 
as  harmful  insects.  It  has  even  been  declared  that  in  order 
for  a  bird  to  be  useful  it  must  destroy  30  times  as  many  harm¬ 
ful  as  useful  insects.  Beal  has  conclusively  answered  the 
argument  by  pointing  out  that  if,  for  example,  one-half  of  the 
individuals  of  each  species  of  insect,  both  useful  and  harmful, 
were  destroyed  by  the  birds,  it  would  leave  entirely  undis¬ 
turbed  the  "internal  relations  of  the  insects  among  them¬ 
selves.”  In  other  words,  the  various  species  of  insects  would 
still  bear  the  same  ratio  one  to  another.  The  preservation  of 
the  balance,  while  reducing  the  total  number,  is  the  important 
service  rendered.  If  birds  fed  only  upon  harmful  insects,  then 
the  useful  ones,  with  their  wonderful  fertility,  relieved  from 
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the  attacks  of  birds,  would  soon  increase  to  such  numbers 
that  they  would  become  a  terrible  nuisance,  until  the  destruc¬ 
tion  of  their  food  supply  would  limit  further  increase  and  ulti¬ 
mately  cause  a  decrease.3 


“The  true  function  of  insectivorous  birds  is  not  so  much  to 
destroy  this  or  that  insect  pest  as  it  is  to  lessen  the  number 
of  the  insect  tribe  as  a  whole — to  reduce  to  a  lower  level  the 
great  flood  of  insect  life.  That  this  is  the  true  relation  of  birds 
and  insects  would  be  inferred  from  the  fact  that  the  two  have 
lived  together  for  countless  ages,  and  the  Balance  of  Nature 
has  been  preserved  except  as  disturbed  by  the  operations  of 
man.  Birds  have  not  wholly  destroyed  predaceous  and  para¬ 
sitic  insects  on  the  one  hand,  nor  on  the  other  have  they,  so 
far  as  we  know,  exterminated  any  vegetable-eating  pest,  but 
they  have  successfully  held  the  balance  between  the  two,  and 
kept  both  at  such  a  level  of  relative  abundance  as  has  sub¬ 
served  the  best  interests  of  both  the  animal  and  vegetable 
world;  and  it  is  only  where  man  has  interfered  with  this  bal¬ 
ance  that  oscillations  have  taken  place  which  have  resulted 
in  damage  to  him  and  to  the  products  of  his  labor.” 


3  Beal,  Yearbook  V.  S.  Dept.  Agric.  for  i998-3^'350- 
Forbes,  Bull.  III.  State  Lab.  Nat.  Hist.,  I,  No.  3,  90-93. 
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In  the  conservation  of  bird  life,  as  in  all  other  things,  there 
may  be  danger' of  going  to  extremes.  It  is  not  at  all  desirable 
that  any  species  of  bird  or  other  animal,  however  useful  it  may 
be,  should  be  completely  protected  from  its  enemies.  Such 
a  course  might  result  in  its  speedy  extermination.  In  case 
of  a  very  prolific  species  this  might  require  but  a  few  years, 
but  even  in  case  of  the  least  prolific  the  end  might  not  be  long 
postponed.  There  is  on  the  earth  enough  food  to  maintain 
only  a  certain  amount  of  animal  life  of  all  sorts.  For  most 
species  their  food  supply  is  still  more  limited  by  the  fact  that 
they  are  not  omnivorous  and  are  structurally  unable  to  be¬ 
come  so.  Ducks  cannot  so  change  their  habits  as  to  subsist 
upon  the  tiny  insects  that  infest  the  trees  and  shrubbery, 
which  constitute  so  large  a  proportion  of  the  food  of  Chick¬ 
adees,  Nuthatches  and  Creepers.  Warblers  would  make  a 
sorry  mess  of  trying  to  live  upon  the  hard  seeds  that  the 
Canary  cracks  so  easily  with  his  strong  bill.  Wrens  would 
not  thrive  if  they  had  to  depend  for  food  upon  catching  rab¬ 
bits  and  other  mammals  so  easily  captured  and  eaten  by  birds 
of  prey. 

If  the  rate  of  increase  of  a  given  species  should  become  too 
rapid  it  would  soon  be  too  abundant,  destroy  its  food  supply 
and  then  perish,  in  the  absence  of  other  factors  tending  to 
preserve  it.  The  very  fact  of  a  diminishing  food  supply  would 
automatically  limit  the  increase  or  weaken  the  race,  or  both. 
The  weaker,  under-nourished  individuals  would  perish  and 
the  weakening  of  the  more  robust  individuals  would  prob¬ 
ably  decrease  their  power  of  reproduction,  more  individuals 
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would  become  sterile,  the  young  would  not  be  so  well  cared 
for,  and  thus  the  total  annihilation  of  the  species  would  be 
retarded,  if  not  prevented. 

Extinction  of  species  by  overproduction  may  have  occurred 
very  often  in  the  past  ages.  It  is  well  known  that  hundreds 
of  thousands  of  species  have  lived  and  been  exterminated  dur¬ 
ing  the  geological  ages,  as  is  abundantly  and  conclusively  at¬ 
tested  by  their  remains  in  the  rocks.  Various  explanations 
have  been  offered  for  their  extinction,  such  as  epidemic  dis¬ 
eases,  the  development  of  abundant  and  powerful  enemies 
and  wide-spread  changes  in  climatic  and  physiographic  en¬ 
vironment.  Doubtless  all  of  these  have  been  primary  or  con¬ 
tributing  factors  in  the  extermination  of  many  species,  but  it 
is  also  quite  possible  that  others  have  become  extinct  as  a 
result  of  over-production,  following  the  destruction  of  their 
natural  enemies. 

Pearson  1  has  presented  figures  indicating  that  if  complete 
immunity  could  be  provided  for  a  single  pair  of  Robins  and 
their  offspring,  including  protection  from  adverse  weather, 
enemies,  accident  and  disease,  so  that  neither  the  adults  nor 
the  young  would  die  and  reproduction  would  remain  normal 
during  the  probable  lifetime  of  the  original  pair,  which  he 
estimated  at  14  years,  their  progeny  would  number  671,088,- 
640.  Imagine,  then,  what  would  happen  if  all  the  thousands 
of  pairs  of  Robins  and  their  progency  were  thus  immune! 

As  we  have  seen  in  another  chapter,  species  and  their 
enemies  have  developed  side  by  side  during  the  untold  cen¬ 
turies  of  the  past.  The  average  rate  of  reproduction  of  each 
species  and  its  death  rate  are  approximately  balanced.  Too 
rapid  a  rate  of  reproduction  would  have  resulted  in  over-popu¬ 
lating  the  earth.  Too  rapid  a  death  rate  would  in  the  course 
of  time  have  exterminated  the  species.  The  enemies  of  each, 
including  adverse  weather,  keep  the  species  in  reasonable 
check.  If  it  becomes  more  abundant,  its  enemies,  with  more 

1  Pearson,  “Conservative  Conservation,”  Bird-Lore,  XXVI,  452-455, 
1924. 
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abundant  food  supply,  increase  in  numbers  or  other  enemies 
join  in  the  attack. 

It  must  be  remembered,  though,  that  in  modern  civilized 
communities  few  species  are  living  under  perfectly  natural 
conditions.  The  conditions  under  which  the  interactions  of 
species  have  developed — interrelations  that  required  many 
centuries  to  reach  their  present  status — have  been  profoundly 
altered.  It  will  require  a  long  time  to  restore  the  equilibrium. 
Meantime,  in  many  cases  man  has  added  his  ingenuity  and 
modern  facilities  to  the  natural  enemies  of  many  species  and 
in  a  few  years  has  exterminated  a  considerable  number  of 
species,  while  others  are  fast  going.2 

It  is  quite  evident  that  the  important  thing  is  not  to  give 
complete  immunity  to  useful  species,  or  to  annihilate  harmful 
ones,  but  to  give  to  the  useful  species  such  protection  as  will 
enable  them  to  maintain  their  proper  numerical  strength  in 
proportion  to  other  species,  and  on  the  other  hand  to  assist 
the  natural  enemies  of  the  so-called  harmful  species  in  keeping 
them  within  reasonable  bounds  without  total  extinction.  It 
follows  from  all  this  that  it  may  often  be  wise  to  reduce  the 
numbers  of  certain  very  useful  species,  and  perhaps  in  some 
cases  even  to  encourage  species  that  under  normal  circum¬ 
stances  might  become  harmful. 

’This  phase  of  the  subject  is  more  fully  discussed  in  a  later  chapter. 


IX 

QUANTITIES  OF  FOOD  REQUIRED  BY  BIRDS 

In  order  to  fully  comprehend  and  appreciate  the  significance 
of  food  percentages  in  economic  ornithology,  it  is  quite  neces¬ 
sary  to  understand  that  birds  require  a  very  much  greater 
amount  of  food  than  do  any  other  vertebrate  animals,  for 
several  reasons. 

The  temperature  and  rate  of  respiration  of  birds  are  much 
higher  than  in  case  of  mammals,  the  only  other  class  of  “warm¬ 
blooded”  animals.  A  drop  of  a  few  degrees  in  the  blood  tem¬ 
perature  of  a  warm-blooded  animal,  except  in  case  of  hiberna¬ 
tion,  is  likely  to  prove  fatal.  Food  is  the  fuel  that  maintains 
the  temperature.  This  is  true  in  the  summer  time,  when 
atmospheric  temperature  is  high,  but  still  more  food  is  re¬ 
quired  by  Sparrows  and  other  birds  that  winter  in  northerly 
regions.1 

Adult  birds  are  much  more  active  than  other  vertebrates. 
The  prodigious  energy  displayed  by  the  buzzing  wings  of  a 
Humming-bird  as  it  hovers  over  a  flower,  the  great  distances 
traversed  in  an  evening  by  a  Nighthawk  as  it  circles  in  search 
of  insects,  the  speed  maintained  for  long  periods  by  a  Teal 
Duck,  grade  through  various  species  down  to  the  more  moder¬ 
ate  movements  of  a  Sparrow;  but  even  the  most  sluggish  birds 
are  more  active  than  other  vertebrates.  This  is  especially 
true  when  they  are  feeding  their  young,  and  so  in  some  in¬ 
stances  must  gather  many  times  as  much  food  as  the  parents 
require  for  themselves.  During  this  season  their  activity 
continues  from  dawn  until  dark.  Imagine  a  horse  or  dog  dis¬ 
playing  as  much  energy  in  proportion  to  his  size  as  one  of  the 

1  Judd,  Yearbook,  V.  S.  Dept.  Agric.  for  1898,  232. 
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more  active  birds,  and  the  drain  he  would  make  upon  the  food 
supply!  Food  furnishes  the  motive  power  for  all  the  activity 
displayed  by  birds  and  mammals  alike,  and  strength  to  func¬ 
tion  as  Nature  intends  they  shall. 

What  nestling  birds  lack  in  activity  they  more  than  make 
up  in  rapidity  of  growth,  which  requires  large  quantities  of 
food.  Young  birds  must  be  fed  very  frequently.  Close 
observation  disclosed  that  a  brood  of  Martins  was  visited 
with  food  312  times  in  one  day,  Grosbeaks  426  times  and 
Wrens  600  tinges.2  Many  such  observations  of  other  species, 
with  similar  results,  may  be  found  in  the  ornithological  maga¬ 
zines.  The  number  of  broods  of  young  varies  with  different 
species,  but  probably  averages  2  or  3  broods  of  from  3  to  5 
young  each  season,  all  requiring  almost  constant  feeding  dur¬ 
ing  daylight  hours  until  they  leave  the  nest  and  begin  to  shift 
for  themselves.  At  first  the  nestlings  of  many  species  con¬ 
sume  as  much  as  or  more  than  their  own  weight  in  food  each 
day,  chiefly  soft-bodied  insects.  They  at  first  gain  in  weight 
at  the  rate  of  from  20%  to  60%  per  day,3  usually  reaching 
adult  weight  in  4  to  5  weeks.  In  8  days  young  Warblers 
under  observation  gained  4  times  their  original  weight, 
Thrashers  5y2  times,  Wood  Thrushes  5  times  and  Robins  8 
times,  while  in  6  days  Green  Herons  gained  6 y2  times  their 
original  weight,4  A  House  Finch  gains  60%  in  weight  the 
first  day  and  reaches  92%  of  its  adult  weight  in  3  weeks.5 
Young  Flickers  gain  in  weight  at  the  rate  of  60%  daily  at 
first,  the  rate  slowly  diminishing  until  they  leave  the  nest,  in 
about  4  weeks.6  Four  Sparrow  Hawks  gained  9  times  their 
original  weight  in  23  days.7  Only  very  large  quantities  of 
food  could  produce  such  remarkable  growth.  The  facts  are 
more  impressive  if  one  tries  to  imagine  a  boy  or  a  colt  grow- 


3  Allen,  Cornell  Reading-Courses .  IV,  No.  76,  22-23 

3  Judd,  “The  Food  of  Nestling  Birds,”  Yearbook  U. 
for  1900,  411,  435-436. 

4  Wheelock,  Auk,  XXIII,  435,  1906. 

6  Bergtold,  Auk,  XXX,  64-68,  1913. 

“Sherman,  Wilson  Bull.,  XXII,  169-171,  1910. 

7  Sherman,  Auk,  XXX,  417,  1913. 


1914. 

8.  Dept. 


Agric. 


QUANTITIES  OF  FOOD  REQUIRED  BY  BIRDS  51 


ing  at  such  a  rate  and  estimates  the  quantity  of  food  it  would 
require. 

This  brings  us  to  the  consideration  of  digestion.  The  bird’s 
digestion  of  food  proceeds  rapidly  and  in  case  of  insect  food 
there  is  a  very  large  amount  of  waste,  thus  requiring  a  great 
quantity  of  them  to  provide  sufficient  nutriment.  Grains  and 
other  more  concentrated  food  need  not  be  taken  in  so  large 
quantity.  Birds  with  crops  fill  both  crop  and  stomach  with 
food  about  twice  a  day,  while  insectivorous  birds  probably 
fill  their  stomachs  on  an  average  5  or  6  times  daily.8  Hence 
the  food  found  in  a  bird’s  stomach  and  crop  represents  in 
one  case  about  half  and  in  the  other  only  one-fifth  or  one- 
sixth  of  its  food  for  the  day.  It  is  very  important  that  this 
fact  be  kept  in  mind  in  considering  the  statistics  of  the  sub¬ 
ject.  Experiments  show  that  it  requires  young  Meadowlarks 
from  3  to  4  hours  to  digest  grasshoppers,9  which  would  mean 
several  meals  a  day  during  the  long  days  of  the  grasshopper 
season.  According  to  Allen  10  it  requires  only  30  minutes  for 
some  kinds  of  food  to  pass  through  the  alimentary  canal  of  a 
bird!  A  Shrike  in  captivity,  when  fed  upon  Maybeetles,  dis¬ 
gorged  the  waste  in  1  hour  and  20  minutes,  and  when  fed  on 
a  mouse  digestion  required  3  hours.11  A  Barred  Owl  digested 
2  English  Sparrows  in  1%  hours,  while  a  young  Buzzard,  “be¬ 
fore  it  had  a  single  feather,”  ate  a  house  snake  3y2  feet  long, 
equal  in  weight  to  %  that  of  the  bird,  and  completely  digested 
it  in  iy2  hours,  as  was  learned  by  dissection.12  Grains  and 
hard  seeds  are  digested  much  more  slowly.13  In  case  of  the 
inactive,  grain-eating  domestic  poultry  in  confinement,  it  re¬ 
quires  from  11  to  24  hours.14  Mearns  found  that  900  juniper 


8  Bailey,  U.  8.  Biol.  Surv.,  Bull.  22,  15,  1905. 

9  Bryant  “The  Number  of  Insects  Destroyed  by  Western  Meadow¬ 
larks/  Science,  n.  s.,  XXXVI  874,  1912.  See  also  Umv >  Cahf .Pub. 
in  Zool.,  XI,  7;  Univ  Calif.  Agrtc.  Exper  8ta.^Bi^2S6,  U* 

10  Allen,  Cornell  Reading  Courses,  I V,  No.  Os  21,  1914. 

11  Judd  V.  8.  Biol.  Surv.,  Bull.  17,  102,  19<y.  „  .  .  v  odd 

is  Roddy,  “Feeding  Habits  of  Some  Young  Raptores,  Auk,  V,  244, 

248,  1888.  ,  _  VT  rr  i  Q1  f> 

13  "Bryant  TJuiv .  Galif .  Pul),  tti  Zool.,  !X.I,  lyi-*.  -n  a  t>  4 

14  Brown,'  “Digestion  Experiments  with  Poultry,  Li.  8.  Bureau  of 

Animal  Industry,  Bull.  56,  1904  (see  especially  pp.  77-78).  Sayle, 
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berries  passed  through  ihe  digestive  tract  of  a  Bohemian  Wax¬ 
wing  in  6  hours.16 

The  foregoing  discussion  prepares  one  for  what  might  other¬ 
wise  be  startling  figures  on  the  actual  quantities  of  food  taken 
by  birds. 

A  young  Robin  in  captivity  ate  from  50  to  70  cutworms 
daily  for  17  days,  and  when  it  weighed  exactly  3  ounces  it 
consumed  165  cutworms  that  weighed  altogether  5^2  ounces, 
nearly  twice  the  weight  of  the  bird.16  If  boys  ate  as  much  in 
proportion  to  their  weight  it  would  be  much  more  difficult  to 
pay  the  grocer’s  bills.  Another  Robin,  on  the  14th  day  of  its 
life,  ate  68  worms  that  weighed  41%  more  than  the  bird  did.17 

Audubon  long  ago  reported  that  an  American  Merganser  in 
captivity  daily  ate  more  than  two  dozen  fishes  each  about  four 
inches  long,  and  was  still  hungry  for  more.18  Two  Bartramian 
Sandpipers  in  captivity  averaged  202  locusts  and  other  insects 
daily  for  4  days.19  One  Flicker  stomach  contained  5,040  ants 
and  2  others  contained  about  3,000  ants  each.29  A  Grackle 
contained  13  crayfishes.21 

One  Snowy  Owl  contained  14  white-footed  mice  and  3 
meadow  mice.22  A  Golden  Eagle  in  captivity  will  consume 
2  pounds  of  fresh  meat  daily.23  A  Cooper  Hawk  reared  by 
Judd  24  frequently  ate  more  than  its  weight  of  food  in  a  day. 
Another  was  observed  by  Roddy  25  to  devour  8  English  Spar¬ 
rows  and  a  mouse  in  a  day,  and,  until  10  weeks  old,  averaged 

Auk,  XLI,  475,  1924,  citing  Kaupp  and  Ivey,  Journ.  Agric.  Research, 
XXIII,  721-725,  1923. 

“Forbush,  Mass.  Dept.  Agric.,  Bull.  9,  47,  1915. 

19  Nash,  “The  Birds  of  Ontario  in  Relation  to  Agriculture,”  Ontario 
Dept.  Agric.,  28,  1898. 

"Palmer,  Y earhook  V.  8.  Dept.  Agric.  for  1899,  261-262,  citing 
Treadwell,  Proc.  Boston  Soc.  Nat.  Hist.,  VI,  386-399,  1859. 

“  See  Bent,  U.  8.  Natl.  Museum,  Bull.  126,  9,  1923. 

18  Aughey,  1st  Rept.  V.  8.  Entom.  Comm.,  343. 

“Beal,  “Food  of  the  Woodpeckers  of  the  United  States,”  V.  S.  Biol. 
Surv.,  Bull.  37,  54,  1911. 

81  Beal,  “Crow  Blackbirds  and  their  Food,”  U.  8.  Biol.  Surv.,  Bull. 
13,  63,  1900. 

28  Fisher,  Y earhook  U.  8.  Dept.  Agric.  for  1894,  226 :  U.  S.  Div. 
Orn.  and  Mamm.,  Bull.  3,  187,  1893. 

28  Oberholser,  V.  8.  Biol.  Surv.,  Bull.  27,  30,  1906. 

**  Judd,  Yearbook  V.  8.  Dept.  Agric.  for  1900,  429. 

“  Roddy,  Auk,  V,  246,  1888. 
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8  English  Sparrows  a  day,  though  a  young  Broad-winged 
Hawk  never  ate  more  than  5  in  a  day. 

A  Hummingbird  daily  ate  twice  its  weight  in  sugar,26  a 
concentrated  food.  An  English  Sparrow  in  captivity  requires 
daily  half  its  weight  in  grain 27  and  must  surely  require  more 
when  it  is  active  out-of-doors.  One  Quail  stomach  contained 
10,000  pigweed  seeds  and  another  contained  5,000  pigeon- 
grass  seeds.28  A  Ring-necked  Pheasant  contained  8,000  chick- 
weed  seeds.29  One  Mourning  Dove  contained  7,500  sorrel 
seeds.30  One  Mallard  Duck  contained  more  than  75,000  seeds 
of  bulrush  and  other  sedges,  primrose  willow  and  duckweed; 
another  contained  102,400  seeds  of  primrose  willow,  sufficient 
to  seed  2%  acres  of  ground.31 

A  given  number  of  insects  or  seeds  found  in  a  bird’s  stomach 
represents  only  one  meal  of  a  number  taken  during  the  day. 
A  given  number  of  insects,  seeds  or  rodents  taken  by  a  bird 
does  not  mean  merely  the  destruction  of  so  many  insects, 
seeds  or  rodents,  but  that  the  organisms  thus  destroyed  are 
prevented  from  reproducing  their  kind  and  so  multiplying  by 
millions  far  into  the  future.  Likewise  the  destruction  of  a  use¬ 
ful  bird  does  not  mean  merely  one  useful  bird  removed  and  its 
good  work  forever  ended,  but  that  all  possibility  of  future 
progeny  is  at  an  end. 

In  this  connection  a  brief  comparison  with  the  quantities  of 
food  taken  by  certain  species  of  fishes,  where  the  supply  of 
food  was  abundant,  is  of  interest.  Bullheads  consumed  an 
amount  equal  to  55  per  cent  of  their  own  weight  in  24  hours; 
large-mouthed  black  bass  30  per  cent;  pumpkinseed  16  per 
cent;  rock  bass  10  per  cent.32  Possibly  more  extended  observa- 


ae  Sherman,  Wilson  Bull.  XX,  162^  1913^ 

M  Dearborn,  V.  8.  Dept.  Agnc.,  Farmers  Bull.  493,  23,  191^. 
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29  V.  8.  Dept.  Agric.,  Bull.  513,  5,  1913. 

80  Judd,  Yearbook  U.  S.  Dept.  Agric.  for  1898,  33^. 

81  McAtee  U.  8.  Dept.  Agric.,  Bull.  720,  3,  1913. 

32  California  Fish  and  Game,  XI,  130-131,  19-5,  citing :  Pearce, 
“Amount  of  Food  Eaten  by  Four  Species  of  Fresh-water  Fishes,  Uni¬ 
versity  of  Wisconsin,  V,  254-2o8. 
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tions  may  prove  that  the  discrepancy  is  not  as  great  as  these 
figures  indicate.  Fishes,  like  reptiles,  are  much  more  irregular 
in  their  feeding  habits  than  are  birds,  and  do  not  require  as 
constant  a  supply  of  food.  Hence  the  amount  taken  during  a 
particular  short  period,  though  food  is  then  abundant,  is  not 
indicative  of  the  average  amount  required.  Furthermore,  the 
fish  experiments  were  carried  on  necessarily  under  artificial 
conditions.  The  danger  of  conclusions  drawn  from  such  ex¬ 
periments  is  discussed  elsewhere  in  this  book.  The  foregoing 
statistics  of  the  quantities  of  food  taken  by  birds  are  largely 
based  upon  field  observations  and  examination  of  the  contents 
of  stomachs  of  birds  taken  in  the  open,  where  they  had  been 
feeding  under  natural  conditions,  and  the  evidence  is  suffi¬ 
ciently  abundant  and  convincing  to  leave  no  doubt  as  to  the 
necessity  of  large  quantities  of  food  to  sustain  bird  life. 


X 

METHODS  OF  INVESTIGATION 


The  primitive  method  of  investigating  the  food  habits  of 
birds  was  by  field  observation.  While  that  method  brought 
forth  some  accurate  information,  yet  inevitably  in  many  cases 
it  led  to  erroneous  conclusions.  If  Hawks  were  frequently 
seen  to  carry  off  chickens  it  led  to  the  general  destruction  of 
Hawks,  without  discriminating  between  species  or  ascertain¬ 
ing  what  species  were  the  guilty  parties.  In  fact,  the  large 
Hawks  so  commonly  called  Chicken  Hawks  and  against  which 
farmers  have  waged  relentless  warfare  in  many  localities,  are 

not  the  real  Chicken  Hawks  at  all.  / 

If  Blackbirds  were  seen  digging  about  the  roots  of  sprout¬ 
ing  corn,  it  was  naturally  inferred,  perhaps  even  demonstrated, 
that  they  were,  at  least  to  some  extent,  feeding  upon  the  corn, 
but  field  observation  alone  could  not  inform  the  observer  of 
the  proportion  of  cutworms  and  other  pests  taken  to  pay  or 
the  corn.  If  Robins  were  seen  picking  cherries,  it  was  easy  to 
infer  that  their  chief  food  was  cherries,  with  no  knowledge  of 
the  fact  that  to  some  extent  they  made  the  cherries  possib  e  y 
their  police  work  in  the  prevention  of  the  ravages  of  insects. 
Catbirds  have  been  accused  of  pecking  ripe  tomatoes,  but  upon 
investigation  it  was  discovered  that  domestic  hens  were  the 
guilty  ones.  A  Broad-winged  Hawk  was  accused  of  stea  mg 
chickens,  and  shot,  whereupon  its  stomach  was  found  to  con¬ 
tain  only  harmful  beetles  and  part  of  a  meadow  mouse.  Lea 
material  clinging  to  the  bills  of  Siskins  led  to  the  natural 
inference  that  they  were  feeding  upon  green  foliage,  but  in¬ 
vestigation  led  to  the  fact  that  they  were  feeding  upon  sawfly 
grubs  from  galls  attached  to  the  leaves. 

‘Bassett,  Condor,  XXV,  137-138,  1923. 
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On  the  other  hand,  however,  field  observations  are  often 
necessary  to  correct  deductions  naturally  drawn  solely  from 
an  examination  of  the  contents  of  stomachs  of  birds.  For 
example,  orange  seeds  were  found  in  the  stomachs  of  Ruddy 
Quail-doves  in  Porto  Rico,  but  observation  showed  that  they 
feed  upon  the  decaying  oranges  on  the  ground  beneath  the 
trees,  which  they  could  easily  pick  apart,  not  upon  good  fruit 
on  the  trees.2  Verily,  the  analyst  of  bird  foods  needs  very 
broad,  as  well  as  detailed,  information  concerning  the  en¬ 
vironmental  conditions  in  various  localities  at  different  times 
of  the  year,  and  the  methods  of  feeding,  of  the  species  with 
which  he  must  deal.  It  is  a  man-sized  job.  Hasty  conclusions 
are  dangerous. 

As  we  have  seen,  naturalists  are  able  to  tell  a  great  deal 
about  the  food  habits  of  birds  by  their  physical  structure. 
The  long  legs  and  necks  and  spear-like  beaks  of  Herons  are 
closely  adapted  to  their  feeding  habits.  The  various  groups 
of  Ducks  have  feet,  and  especially  bills,  suited  to  their  several 
needs.  The  cracking  of  hard  weed  seeds,  so  easy  for  the 
Finches,  with  their  stout,  conical  beaks,  would  be  quite  im¬ 
practicable  for  the  Warblers.  With  his  chisel-like  bill  the 
Woodpecker  readily  sinks  a  shaft  to  the  tunnel  of  a  tree¬ 
boring  larva  and  extracts  the  dainty  morsel  for  his  breakfast, 
while  a  Dove  would  have  a  sad  time  trying  to  get  a  square 
meal  in  that  way. 

It  was  at  one  time  hoped  that  experiments  upon  captive 
birds  would  provide  a  large  amount  of  accurate  information 
on  the  food  of  wild  birds,  but  they  were  found  to  be  quite 
unreliable  and  misleading,3  often  flatly  contradicted  by  the 
actual  contents  of  the  stomachs  of  the  same  species  killed  in 
the  open.  The  reason  of  this  is  the  impossibility  of  repro¬ 
ducing  artificially  anything  approaching  the  natural  environ¬ 
ment  of  most  wild  birds  and  the  fact  that  nothing  else  so 
changes  animals’  reactions  to  stimuli  as  imprisonment,  even 

*  Wetmore,  U.  S.  Dept.  Agric.,  Bull.  326,  48,  1916. 

*  orbes,  Bull.  III.  State  Lai.  Nat.  Hist.,  I,  86-87,  1880. 
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though  not  very  closely  confined.  Birds  in  confinement  regu¬ 
larly  accept  food  that  they  cannot  possibly  find  in  their  native 
haunts  and  reject  food  that  is  regularly  taken  under  natural 
conditions.  This  has  been  repeatedly  observed.  For  example, 
a  Song  Sparrow  in  captivity  rejected  two  of  his  favorite  kinds 
of  seeds.  A  captive  Green  Woodpecker  refused  an  earwig, 
but  23  of  them  were  found  in  the  stomach  of  a  wild  one.  Bart¬ 
lett  reported  that  the  Wrater  Ousel  in  confinement  seemed  to 
prefer  small  fishes  to  all  other  food,  but  Newstead  found  no 
fish  remains  in  the  Ousels  that  had  been  feeding  under  natural 
conditions.  Hummingbirds  in  captivity  are  usually  fed  upon 
sugar  syrup,  which  they  take  with  avidity,  as  they  do  also 
when  they  find  it  in  the  open.  This  has  led  many  to  believe 
that  their  natural  food  is  nearly  all  nectar  from  flowers  and 
sap  from  trees,  but  examination  of  29  stomachs  indicates  that 
their  food  is  largely  insects,  nectar  and  sap  being  secondary, 
the  insects  not  merely  taken  accidentally  in  seeking  the  nectar 
and  sap.  Almost  innumerable  other  instances  are  to  be  found 
in  the  ornithological  and  other  zoological  literature,  showing 
the  danger  of  accepting  feeding  experiments  as  a  basis  for 
conclusions  as  to  the  natural  food  habits  of  animals. 

McAtee,  in  a  very  able  review  of  the  literature  of  experi¬ 
ments  upon  the  food  of  various  animals,  including  birds,  in 
America  and  other  countries,  has  shown  how  untrustworthy 
such  experiments  are.  This  paper  should  be  carefully  perused 
by  every  experimenter  and  student  of  animal  behavior  and 
economic  ornithology.  Among  other  things  he  says:  * 

“Doctor  Judd  was  at  one  time  very  enthusiastic  with  regard 
to  experiments  in  feeding  birds,  and  these  experiments  [by 
the  United  States  Biological  Survey]  were  initiated  and 
largely  carried  out  by  him.  They  were  watched,  however,  and 
in  part  performed  by  Prof.  F.  E.  L.  Beal,  the  veteran  economic 
ornithologist,  who  has  examined  the  contents  of  more  bird 

4  McAtee,  “The  Experimental  Method  of  Testing  the  Efficiency  of 
Warning  and  Cryptic  Coloration  in  Protecting  Animals  from  their 
Enemies,”  Proc.  Acad.  Nat.  Sci.  Phila.,  LXIV,  281-364,  1912  (quota¬ 
tion  from  pages  332-333).  Henderson,  Condor,  XY,  47-48,  1913. 


58  THE  PRACTICAL  VALUE  OF  BIRDS 

stomachs  than  any  other  person  in  the  world.  Prof.  Beal  was 
mainly  responsible  for  the  discontinuance  of  these  exper¬ 
iments,  and  I  am  betraying  no  secret  in  asserting  that  experi¬ 
mental  ornithology  was  abandoned  by  the  United  States  Bio¬ 
logical  Survey  because  of  a  direct  realization  from  these  trials 
of  the  futility  of  experiments  as  indications  of  the  food  pref¬ 
erences  and,  therefore,  of  the  economic  status  of  species  under 
natural  conditions.” 

Jeffrey  recently  said: B 

“ A  number  of  biologists  are  apparently  of  the  opinion  that 
studies  carried  on  in  glassware,  greenhouses  or  laboratories 
have  a  fundamental  value  and  transcend  in  importance  other 
kinds  of  biological  investigation.  It  is  necessary,  however, 
to  correlate  the  results  seen  at  best,  but  darkly,  in  the  glass 
experimental  houses,  with  those  obtained  in  the  open — in  other 
words,  in  Nature.” 

It  seems  obvious  that,  as  the  actual  contents  of  the  stomachs 
of  birds  taken  under  natural  conditions  is  conclusive  of  the 
food  they  eat  under  such  conditions,  if  the  results  of  experi¬ 
ments  must,  before  they  are  accepted,  be  compared  with  the 
result  of  the  stomach  examinations,  then  the  experiments  are 
not  worth  while  for  the  purpose  of  proving  the  natural  foods 
of  birds,  whatever  other  value  they  may  have. 

The  final  test  of  the  food  habits  of  birds  is  the  contents 
of  their  stomachs.  From  a  decision  based  upon  such  evi¬ 
dence,  provided  a  sufficient  number  of  stomachs  from  a  large 
number  of  localities,  taken  under  natural  conditions,  are  ex¬ 
amined  with  thoroughness,  there  can  be  no  appeal.  It  has 
often  been  asserted  that  certain  insects  are  not  taken  by  birds 
or  other  enemies  because  they  are  concealingly  colored  and 
escape  observation;  that  others  are  not  taken  because  they 
are  protected  by  bristles  or  other  armor;  that  insects  such  as 
blister  beetles  and  stink  bugs,  are  not  taken  because  they  pos¬ 
sess  irritating  and  nauseating  secretions;  but  actual  examina¬ 
tion  of  the  contents  of  bird  stomachs  has  shown  conclusively 
that  all  these  types  of  insects  are  taken  regularly  and  in  fair 


*  Science,  n.  ser.,  LXII,  5,  1925. 
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quantities  by  some  species  of  birds.  Indeed,  it  seems  quite 
certain  that  immunity  from  enemies  would  not  be  good  for 
any  species. 

The  work  of  examining  thousands  of  bird  stomachs  has  been 
done  by  comparatively  few  people,  chiefly  because  of  the  diffi¬ 
culties  that  beset  the  workers.  The  great  variety  of  material 
consumed  by  birds  requires  an  intimate  knowledge  of  a  great 
many  different  kinds  of  insect,  plant  and  other  material.  A 
large  proportion  of  the  contents  of  stomachs  is  in  fragmentary 
condition,  requiring  much  experience  and  a  great  deal  of  skill 
for  its  correct  determination,  and  painstaking  care  in  sepa¬ 
rating  the  different  kinds.6 

As  many  birds,  within  certain  limits,  turn  to  the  kind  of 
food  most  abundant  at  a  particular  time  and  place,  analyses 
of  the  stomach  contents  of  a  given  species  may  not  always 
produce  the  same  results,  hence  the  necessity  of  obtaining  large 
numbers  of  stomachs  taken  at  different  seasons  and  at  many 
widely-separated  localities.  It  is  also  highly  important,  in 
many  cases,  to  know  something  of  the  local  feeding  grounds 
of  the  birds  examined.  For  instance,  13.09%  of  the  food  of 
some  Snow  Buntings  taken  in  stubble  fields  during  the  winter 
was  wheat  and  4.72%  was  other  grains,  nearly  all  waste 
grain,  while  other  stomachs  of  the  same  species  taken  during 
the  summer,  while  the  grain  was  growing,  yielded  only  1.16% 
grain.  The  feeding  habits  of  the  birds  must  also  be  considered. 
Grain  found  in  the  stomachs  or  crops  of  habitual  ground  feed¬ 
ers  is  most  likely  to  be  waste  grain,  while  that  found  in  small 
birds  that  do  not  habitually  feed  upon  the  ground  may  be 
good  grain  taken  from  the  stalks. 

In  the  literature  of  ornithology  it  is  customary,  for  the 
sake  of  brevity  and  convenience,  to  include,  under  the  term 
stomach,  the  crop  (of  such  species  as  have  one),  the  throat, 
etc.  In  case  of  many  insects,  even  small  fragments  of  the  hard 
parts  remaining  after  the  soft  parts  have  been  digested,  may 

"For  methods  and  difficulties  see  Judd,  U.  S.  Biol.  Surv.,  Bull.  15, 
12-16  1901.  Also  McAtee,  “Methods  of  Estimating  the  Contents  of 
Bird  Stomachs,”  Auk,  XXIX,  449-464,  1912. 
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be  accurately  identified,  so  that  the  insects  may  at  least  be 
placed  in  their  proper  families  and  often  genera,  and  in  many 
cases  they  may  be  specifically  determined.  The  work  of 
sorting  and  determining  miscellaneous  material  in  such  condi¬ 
tion,  often  under  a  lens  or  a  compound  microscope,  is  exceed¬ 
ingly  tedious.  Nevertheless,  between  50,000  and  100,000  stom¬ 
achs  have  been  thus  examined  by  the  investigators  connected 
with  the  United  States  Biological  Survey  alone,  which  has 
been  pre-eminent  in  such  work,  besides  thousands  of  others 
examined  by  independent  workers  in  America.  The  net  result 
of  all  this  work  is  to  convince  ornithologists  and  most  other 
naturalists  that  nearly  all  native  species  of  birds  should  be 
given  some  degree  of  protection,  and  that  many  of  them,  be¬ 
cause  so  rigorously  kept  in  check  by  their  natural  enemies, 
or  because  altered  environment  due  to  encroaching  civilization 
has  made  such  serious  inroads,  should  be  given  almost  com¬ 
plete  protection  from  human  enemies.  Through  both  field 
observation  and  laboratory  investigations  a  large  fund  of  accu¬ 
rate  information  has  been  accumulated,  showing  definitely 
what  species  are  useful  and  what  ones  are  neutral  or  more 
or  less  harmful.  These  results  should  not  be  lightly  set  aside 
in  special  cases,  but  only  upon  very  definite  evidence  that  the 
special  cases  are  exceptions  to  the  general  rule. 


XI 

BIRDS  AS  ENEMIES  OF  INJURIOUS  INSECTS 


In  a  preceding  chapter  the  work  of  birds  in  checking  great 
plagues  of  insects  and  rodents  has  been  discussed,  but  their 
services  in  keeping  such  pests  in  check  at  all  ordinary  times 
and  thus  preventing  destructive  outbreaks  are  even  more  im¬ 
portant.  To  fully  appreciate  such  services,  especially  in  con¬ 
nection  with  injurious  insects,  three  things  should  be  kept 
clearly  in  mind:  (1)  The  large  amount  of  food  required  by 
birds,  in  proportion  to  their  size,  a  matter  more  fully  dis¬ 
cussed  in  another  chapter.  (2)  The  large  ratio  of  waste  mate¬ 
rial  in  insects,  which  requires  a  great  quantity  of  them  to 
provide  a  comparatively  small  amount  of  nutriment.  (3)  The 
astonishing  rate  of  reproduction  among  insects,  which  would 
soon  overpopulate  the  whole  surface  of  the  earth,  were  it  not 
for  the  numerous  checks  upon  their  increase,  none  of  which 
can  well  be  spared  and  among  which  birds  occupy  a  very 
prominent  position. 

The  rate  of  increase  of  some  insects  is  almost  incompre¬ 
hensible.  Murray  1  has  estimated  that  the  offspring  from  a 
house  fly,  allowing  only  1  out  of  every  12  eggs  to  develop, 
would  reach  the  almost  incredible  number  of  7,600,000,000 
during  the  five  months  from  April  10  to  September  10.  Ac¬ 
cording  to  Collinge,2  if  all  the  eggs  of  a  hop  aphis  should 
hatch  and  all  the  individuals  survive,  each  female  producing 
its  complement,  the  12th  generation  (13  generations  per  an¬ 
num)  would  number  10,000,000,000,000,000,000,000  individ¬ 
uals.  Obviously  a  large  proportion  of  them  must  be  destroyed 


1  Murray,  Popular  Mechanics,  June,  1912,  793. 
a  Collinge,  Ann.  Kept.  Smithsonian  Inst,  for  1919,  351. 
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in  one  way  or  another,  and  some  species  of  birds  are  known 
to  be  destroying  large  numbers  of  aphids.  No  agency  en¬ 
gaged  in  keeping  these  insects  in  check  can  be  spared.  Buck- 
land  3  says  that  a  single  pair  of  potato  beetles  would  produce 
60,000,000  offspring  in  a  single  season,  if  unchecked.  Certain 
species  of  birds  feed  upon  these  beetles,  and  cannot  be  spared, 
but  the  fecundity  of  the  insects  and  the  great  increase  in  the 
supply  of  their  favorite  food  render  all  their  natural  enemies 
inadequate,  so  that  artificial  means  of  combating  them  are 
necessary.  This  is  true  of  many  other  insects.  The  rate  of 
increase  of  all  destructive  insects  is  so  high  that,  if  unchecked 
by  adverse  weather  and  enemies  of  all  kinds,  parasitic  and 
predatory,  the  insects  would  soon  destroy  practically  all  vege¬ 
tation,  unless  their  very  numbers  should  act  as  an  efficient 
check  upon  further  increase. 

With  the  fecundity  of  insects  in  mind  and  their  consequent 
potential  capacity  for  destruction,  we  may  now  for  a  moment 
consider  the^  actual  damage  they  do  even  with  all  the  checks 
upon  their  increase  in  full  operation.  Buckland  says  that 
the  daily  ration  of  a  caterpillar  is  twice  its  own  weight  of 
leaves,  and  that  if  a  horse  should  eat  at  the  same  rate  he 
would  consume  a  ton  of  hay  in  24  hours.  He  quotes  Forbush 
to  the  effect  that  a  certain  flesh-eating  larva  will  consume 
in  24  hours  200  times  its  own  original  weight,  which  would 
be  equivalent  to  a  human  infant  eating  1,500  pounds  of  beef 
during  the  first  day  of  its  existence.  He  cites  Trouvelot  as 
authority  for  the  statement  that  the  food  taken  by  a  single 
silkworm  in  56  days  equals  86,000  times  its  own  original 
weight.4  What  destruction  would  be  wrought  by  insects  were 
it  not  for  their  numerous  enemies! 

It  was  estimated  in  1921  that  insects  annually  destroy  one 
billion  dollars’  worth  of  forest  and  agricultural  products  in 
the  United  States  and  that  but  for  the  birds  the  damage  would 
be  $444,000,000  more  annually  '—damage  reduced  about  28 

*  Buckland  Fb'd  ^€pt'  Smithsonian  Inst,  for  1913,  440. 

°  Forbush,  Mass.  Dept.  Agric.,  Bull.  9,  15,  63,  1921. 
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per  cent  by  the  activity  of  the  birds.  Good  business  sense 
dictates  the  reasonable  protection  of  creatures  responsible 
for  such  a  saving.  Another  estimate  of  the  destructiveness 
of  insects  in  the  United  States  places  it  at  $20  per  year  for 
every  man,  woman  and  child  in  the  country,6  or  more  than 
two  billion  dollars.  It  is  reported  that  the  annual  loss  caused 
by  insects  in  this  country  increased  from  $300,000,000  in  1863 
to  $800,000,000  in  1904, 7  and  has  continued  to  increase. 

According  to  Forbes,  in  Illinois  the  birds  destroy  about 
70  per  cent  of  the  annual  insect  crop,8  which  surely  must  act 
as  a  very  effective  check  upon  their  increase.  Attwater,  in 
an  address  to  a  Farmers’  Congress,  declared  that  the  birds 
in  Texas  require  about  35,500  bushels  of  insects  for  food  per 
day,  and  added  that  the  estimate  is  too  low  at  that.9  Think 
of  all  the  damage  those  insects  and  their  progeny,  coming 
on  in  an  unending  and  rapidly  increasing  procession,  would 
do  if  permitted  to  live!  Bryant 10  says  that  the  Meadowlarks 
alone  in  the  Sacramento  Valley,  California,  consume  193  tons 
of  insects  daily  in  feeding  their  young  during  the  nesting 
season. 

Many  years  ago  it  was  estimated  that  the  annual  damage 
done  to  the  apple  crop  by  the  codling  moth  in  the  United 
States  was  from  $12,000,000  to  $15,000,000.“  At  least  36 
species  of  birds  are  known  to  feed  upon  the  codling  larvae, 
destroying  in  some  localities  from  66  per  cent  to  85  per  cent 
of  the  insects,  according  to  McAtee,  who  says:  12 


“Since  1746  nearly  all  entomologists  who  have  published 
accounts  of  the  codling  moth  have  paid  high  tribute  to  its 
avian  enemies,  and  they  are  almost  unanimous  m  declaring 
birds  to  be  the  most  efficient  natural  enemies. 


•Science  News  Supplement,  Science,  n.  s.,  .L^’.f^?,v-’ESsion  'Dept 
T  Sullivan,  “The  Economic  Value  of  Bird  Life  Extension  L»ept. 
Kansas  Agric.  College,  Agricultural  Education,  III,  No.  7,  1. 

•Forbes,  Bull.  Illinois  State  Lai.  Nat.  Hist.,  1,  No.  3,  SOME 
•Attwater,  The  Relation  of  Birds  to  the  10- 

10  Bryant,  Univ.  Calif.,  Agric.  Exper.  Sta.,  Bull.VM,  Wld. 

11  Quaintance,  Yearbook  V.  S.  Dept.  Agric.  for  1 J07,435  945 

11  McAtee,  Yearbook  V.  S.  Dept.  Agric.  for  1911,  237,  243  245. 
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True,  with  the  vast  increase  in  acreage  of  orchards  the  birds 
are  not  able  to  control  the  pests,  but  nevertheless  they  render 
valiant  service  to  the  orchardists  in  destroying  a  large  per¬ 
centage  of  the  insects. 

In  a  badly  canker-infested  apple  orchard  in  Illinois  it  was 
observed  that  a  large  number  of  species  of  birds  had  gathered 
to  feast  upon  the  insects.  One  year  31  species  were  seen 
thus  engaged  and  in  another  year  35  species.  To  ascertain 
definitely  just  what  food  they  were  taking,  146  of  the  birds, 
representing  nearly  all  the  species,  were  shot,  and  it  was 
found  that  35  per  cent  of  the  contents  of  all  their  stomachs 
consisted  of  canker  worms.13 

On  a  Maryland  farm  it  was  learned  by  7  years  of  observa¬ 
tion  and  investigation,  including  the  examination  of  645  stom¬ 
achs  of  various  species  of  birds,  that  60.41  per  cent  of  all 
their  food  was  insects  and  their  allies,  and  during  a  sawfly 
outbreak  7  out  of  15  stomachs  contained  those  destructive 
insects.14 

F orbes  collected  a  large  number  of  birds  in  a  canker-infested 
orchard  and  other  specimens  of  the  same  species  elsewhere 
and  compared  the  contents  of  their  stomachs.  He  found  that 
in  every  instance  the  caterpillar  element  of  food  of  those  col¬ 
lected  in  the  orchard  was,  on  account  of  the  abundance  of 
canker  worms  and  cutworms,  much  greater  than  those  col¬ 
lected  elsewhere.  The  respective  percentages  of  caterpillars 
are  as  follows:  15 


Specimens 

Specimens 

from 

from 

orchard 

elsewhere 

Robin . . 

23% 

Catbird . 

12% 

Dickcissel . 

47% 

Indigo  Bunting  .... 

19% 

“  Forbes,  Bull.  III.  State  Lab.  Nat.  Hist.,  I,  4-6  20-21 
“Judd,  V.  S.  Biol.  Surv.,  Bull.  17,  41,  1902.  ’ 

n  1MF°/r,r°S’  -*<ric!ie  Kepijative  Action  of  Birds  upon  Insect  Oscillations,” 
Bull.  Illinois  State  Lab.  Nat.  Hist.,  I,  No.  6,  3-32,  1883. 
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Among  the  very  destructive  insects  are  the  scales.  As  early 
as  1906  it  was  known  that  at  least  64  species  of  birds  eat  the 
scales,  distributed  as  follows:  16 


Woodpeckers  9  species  Sparrows  8 

Waxwings  8  Vireos  6 

Jays  2  Warblers  11 

Orioles  3  Wrens  2 

Thrush  1  Bluebird  1 


Creeper  1 
Nuthatches  2 
Tits  8 
Kinglet  1 
Gnatcatcher  1 


During  an  aphid  outbreak  in  North  Carolina  it  was  esti¬ 
mated  that  7  species  of  the  Finch  family  on  one  farm  con¬ 
sumed  932,205  aphids  daily.17 

The  Colorado  potato  beetle  is  eaten  by  many  birds,  includ¬ 
ing  the  following:  18 


Rose-breasted  Grosbeak  Quail 

Grouse,  various  species  Cuckoo 

Red-tailed  Hawk  Cardinal 

Thrushes  3  species  Robin 


Nighthawk 

Crow 

English  Sparrow 
Scarlet  Tanager 


It  is  said  that  the  mosquitoes  that  disturbed  the  Lyceum 
entertainments  at  Lake  Winona,  Indiana,  disappeared  after 
a  large  number  of  Purple  Martins  were  encouraged  to  nest 
in  boxes  provided  for  them.19 

Widespread  and  disastrous  outbreaks  of  the  imported  grain 
aphis  occurred  in  Kansas,  Oklahoma  and  Texas  in  1890,  1901, 
1903  and  1907,  causing  a  shortage  of  many  millions  of  bushels 
in  the  wheat  crop.  Many  species  of  birds  aided  in  the  suppres¬ 
sion  of  the  insects.  Examination  of  the  stomachs  of  birds 
taken  in  and  about  the  fields  proved  that  the  aphids  con¬ 
stituted  the  following  percentages  of  the  food  of  the  various 
species  at  that  time:  20 


Goldfinch  82.75 
Savannah  Sparrow  25.3 
Field  Sparrow  96 
Song  Sparrow  80 


Vesper  Sparrow  19.5 
Chipping  Sparrow  94.76 
Junco  5.2 
Titlark  70 


One  Pine  Siskin  contained  80  of  the  aphids. 


16  McAtee,  “Birds  that  Eat  Scale  Insects,’’  Yearbook  V.  S.  Dept. 

Agric.  for  1906,  189-198.  .  igio  007  a/u 

17  McAtee,  Yearbook  V.  8.  Dept.  Atfrtc.  for  1912,  397-404. 

“McAtee,  V.  8.  Biol.  Surv.,  Bull.  32,  47,  1908 

1S  Forbush,  4th  Ann.  Rept.  Moss.  State  Ornithologist  21,  1912. 

20  McAtee,  Yearbook  U.  8.  Dept.  Agric.  for  1912,  397-404. 
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In  the  investigation  of  the  imported  alfalfa  weevils  that 
were  devastating  the  fields  in  Utah  it  was  found  that  45  dif¬ 
ferent  species  of  birds,  including  some  that  are  usually  con¬ 
sidered  seed-eaters,  were  feeding  upon  the  weevils,  which  con¬ 
stituted  the  chief  part  of  the  food  of  some  of  the  birds.21 

Some  years  ago  when  shade  trees  at  Colorado  Springs  were 
threatened  with  ruin  by  the  cottony  scale,  Red  Polls  and  Pine 
Siskins  were  found  to  be  feeding  extensively  upon  the  scales,22 
and  these  and  other  birds  were  doubtless  largely  responsible 
for  the  control  of  this  pest  there  and  in  other  Colorado  cities. 
In  England  birds  of  the  genus  Parus  feed  freely  upon  closely 
related  scales  and  aid  in  keeping  them  in  check.23  Howell 
has  listed  96  species  of  birds  known  to  eat  the  destructive 
cottonboll  weevils.24 

Ants  are  often  a  great  nuisance  and  in  some  places  they  are 
very  destructive.  Bequeart,  in  a  recent  discussion  of  bird 
enemies  of  ants,  tells  of  3  species  of  African  birds  that  follow 
the  columns  of  driver  ants,  destroying  large  numbers  of  them.25 
In  Australia  73  species  of  birds  are  known  to  feed  upon  ants.26 
Ants  are  found  in  the  stomachs  of  many  birds  in  the  United 
States,  chief  among  which  is  the  Flicker.  In  a  single  Flicker 
stomach  5,000  ants  were  found  and  in  two  others  3,000  each. 

Among  the  most  destructive  insects  are  the  grasshoppers 
and  locusts.  The  relation  of  birds  to  these  pests  has  been 
the  subject  of  a  great  deal  of  investigation  in  the  United 
States  and  other  countries.  The  results  of  some  of  these  inves¬ 
tigations  have  been  mentioned  in  a  former  chapter,  others 
follow. 

At  least  24  species  of  locust-eating  birds  have  been  identi- 

21  Kalmbaeh,  “Birds  in  Relation  to  the  Alfalfa  Weevil,”  U.  S.  Dept. 
Agric.,  Bull.  107,  1914. 

”  Arnold,  Auk,  XXIX,  113,  1912. 

23  Cockerell,  Auk,  XXIX,  400-401,  1912. 

=»  Howell,  U.  8.  Biol.  Surv.,  Bull.  29,  30-31,  1907. 

“Bequeart,  “The  Predaceous  Enemies  of  Ants,”  Bull.  Amer.  Mus. 
Nat.  Hist.,  XLV,  271-331,  1922  (bird  enemies,  297-314).  McAtee, 
Auk,  XL,  162,  1923. 

28  Cleland,  “The  Food  of  Australian  Birds,”  New  South  Wales  Dept. 
Agric.,  Science  Bull.  No.  15,  1918.  McAtee,  Auk,  XXXVII,  168,  1920. 
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fied  in  the  Philippine  Islands,  including,  among  others,  various 
species  of  Herons,  Hawks,  Pheasants,  Finches,  Ducks,  King¬ 
fishers,  Crows,  and  so  forth.27  Many  other  species  have  been 
observed  eating  the  locusts  in  those  islands,  but  have  not  been 
taken  for  identification.  It  was  noticed  in  the  Eastern 
United  States  in  1919,  in  localities  where  the  periodical  cicada 
was  very  abundant  much  less  damage  than  usual  was  done 
to  the  cherries,  because  the  birds  fed  upon  the  insects.28 

During  August  in  certain  portions  of  the  United  States  most 
birds  subsist  to  a  great  extent  upon  grasshoppers.29  Here  are 
some  of  the  percentages  of  grasshoppers  found  in  stomachs 
of  various  species  of  seed-eating  birds  taken  from  May  to 
August:  30 

Dickcissel  41  Song  Sparrow  17 

Lark  Sparrow  31  Vesper  Sparrow  23 

Chipping  Sparrow  21  Field  Sparrow  13 

Grasshopper  Sparrow  37 


Bryant31  has  in  several  papers  discussed  in  detail  the  ef¬ 
fective  work  of  birds  as  destroyers  of  grasshoppers.  During 
one  outbreak  of  the  insects  in  California  it  was  estimated  that 
in  each  square  mile  13  species  ate  120,445  grasshoppers  per 
day.  Of  17  species  of  birds  examined,  all  but  2  contained 
grasshoppers,  which  constituted  the  following  percentages  of 
their  food:  32 

Killdeer  100 
Western  Kingbird  67.5 
Black  Phoebe  50 
Bicolored  Blackbird  97 
Brewer’s  Blackbird  80 
Bullock’s  Oriole  92 


Anthony’s  Green  Heron  15 
Burrowing  Owl  90 
California  Horned  Lark  7.5 
Western  Meadowlark  96 
English  Sparrow  2 
California  Shrike  47 


21  Mackie,  Philippine  Agric.  Review,  VI,  541,  1913.  McAtee,  Auk, 
XXXI,  270-271,  1914. 

28  McAtee,  Auk,  XXXVII,  144-145,  1920 

39  Beal,  U.  S.  Dept.  Agric.,  Farmers’  Bull.  54,  16,  1898. 

“Judd,  “The  Relation  of  Sparrows  to  Agriculture,  U.  b.  Biol. 
Surv.,  Bull.  15,  62,  1901. 

31  Bryant,  “Birds  as  Destroyers  of  Grasshoppers  in  California,  Auk, 
XXXI,  168-177,  1914. 

32  Bryant,  Univ.  Calif.  Put.  Zool.,  XI,  8,  9,  1912. 
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During  the  great  invasion  of  Rocky  Mountain  migratory 
locusts  on  the  western  prairies  and  plains  of  the  United  States 
from  1873  to  1876,  Aughey  made  a  close  study  of  the  relation 
of  birds  to  insects  in  Nebraska,  and  his  report  thereupon  is 
a  classic.33  He  definitely  reports  202  species  of  birds  feeding 
upon  the  locusts  and  their  eggs.  About  half  of  his  records  are 
based  upon  actual  count  of  the  locusts  in  the  stomachs  of  the 
birds.  A  very  large  percentage  of  the  stomachs  contained 
over  25  of  the  insects  and  a  considerable  number  contained 
over  60.  Many  other  species  elsewhere  are  now  known  to 
take  locusts.  As  Aughey’s  report  has  long  been  out  of  print, 
is  inaccessible  to  many  bird  students,  and  the  relation  of  birds 
to  locusts  and  their  allies  is  a  very  important  matter,  the 
following  summary  of  his  data  has  been  tabulated,  giving  the 
average  number  of  Rocky  Mountain  locusts  in  the  stomachs 
of  the  various  species  (including  in  a  few  instances  other 
members  of  the  locust  family),  the  average  number  of  other 
insects,  besides  other  food,  the  “X”  being  used  where  the 
actual  number  is  not  designated  and  in  a  few  instances  per¬ 
centages  being  indicated  instead  of  actual  numbers:  34 


Species  of  birds 

Number 

of 

stomachs 

ex¬ 

amined 

Average 

number 

of 

locusts 

Average 

number 

of 

other 

insects 

Seen 

eating 

locusts 

Average 
number 
of  seeds 
and 
grains 

Other  food 

Eared  Grebe . 

2 

7 

X 

X 

Crayfish,  fish 

Pomarine  Jaeger  .  .  . 

1 

few 

.  .  . 

Crayfish,  frogs,  fish 

Great  Black-backed  Gull  . 

1 

few 

X 

Fish,  frogs 

Herring  Gull . 

2 

6 

Fish,  mollusks 

Ring-billed  Gull  .... 

6 

6 

li 

Fish,  frogs,  mollusks,  etc. 

Franklin  Gull  .... 

10 

21 

11 

Crayfish,  vertebrates 

Forster  Tern . 

2 

8 

Crayfish,  fish,  lizard 

Least  Tern . 

8 

19 

is 

Crayfish,  etc.,  vertebrates 

Black  Tern . 

6 

38 

15 

Crayfish,  etc.,  vertebrates 

White  Pelican  .... 

5 

21 

19 

Crayfish,  fish,  frogs 

Mallard . 

10 

22 

26 

Mollusks,  etc. 

Black  Duck . 

1 

16 

30 

X 

Grass 

83  Aughey,  “Notes  on  the  Nature  of  the  Food  of  the  Birds  of  Nebraska,” 
1st  Ann.  Rept.  U.  8.  Entom.  Comm,  (for  the  year  1877),  “Relating 
to  the  Rocky  Mountain  Locust,”  Appendix  II,  13-62,  1878.  Reprinted 
as  unclassified  Pub.  No.  14,  V.  8.  Oeol.  and  Geog.  Surv.  of  the  Terri¬ 
tories  (Hayden  Survey). 

M  Reprinted  from  Henderson,  TJniv.  Colo.  Bull.,  XIII,  No.  4,  1913. 
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Number 

Average 

number 

of 

locusts 

Average 

Average 

of 

number 

Seen 

number 

Species  of  birds 

stomachs 

of 

eating 

of  seeds 

Other  food 

ex- 

other 

locusts 

and 

amined 

insects 

grains 

Green-winged  Teal  . 

9 

5 

38 

MolluBks,  etc. 

Blue-winged  Teal 

1 

37 

22 

X 

Mollusks 

Shoveller  .... 

1 

32 

28 

X 

Mollusks 

Pintail  .... 

7 

11 

34 

Mollusks,  etc. 

Wood  Duck  .  .  . 

9 

15 

23 

Mollusks,  etc. 

Bufflehead  .  .  . 

4 

10 

22 

X 

Mollusks 

Ruddy  Duck  .  .  . 

1 

31 

20 

Mollusks 

Lesser  Snow  Goose  . 

8 

30 

33 

Mollusks,  grass 

Canada  Goose  .  . 

9 

31 

42 

Mollusks,  grass 

1 

16 

Great  Blue  Heron  . 

1 

11 

Fish,  frogs 

Sandhill  Crane  .  . 

4 

66 

50 

X 

King  Rail  .  .  . 

7 

33 

30 

X 

1 

11 

27 

Florida  Gallinule 

1 

7 

29 

X 

Coot . 

9 

23 

29 

Mollusks 

Wilson’s  Phalarope  . 

8 

56 

2 

50% 

32 

50% 

Woodcock  .  .  . 

i 

X 

Wilson’s  Snipe  .  . 

ii 

38 

23 

Dowitcher  .  .  . 

6 

5 

54 

1 

11 

many 

34 

Baird’s  Sandpiper 

5 

9 

Least  Sandpiper  .  . 

8 

18 

26 

Semipalmated  Sandpiper  . 

2 

X 

Marbled  Godwit 

6 

7 

36 

Greater  Yellowlegs  . 

6 

50 

Yellowlegs 

5 

12 

31 

Solitary  Sandpiper  . 

2 

5 

38 

Bartramian  Sandpiper 

22 

37 

16 

Buff-breasted  Sandpiper 

1 

42 

few 

Spotted  Sandpiper  . 

6 

15 

23 

12 

Long-billed  Curlew  . 

10 

48 

15 

Many  berries 

Eskimo  Curlew  .  . 

1 

31 

few 

Black-bellied  Plover 

2 

full 

Golden  Plover  .  . 

4 

many 

many 

few 

TCillrWr 

9 

29 

21 

Semipalmated  Plover 

ii 

38 

19 

Belted  Piping  Plover 

4 

26 

32 

Mountain  Plover 

16 

47 

13 

Bob-white 

21 

25 

14 

X 

Prairie  Hen  . 

21 

41 

10 

X 

Prairie  Sharp-tailed  Grouse 

10 

17 

9 

X 

Sage  leaves 

Sage  Grouse  .  .  . 

4 

47 

3 

23 

Wild  Turkey  .  .  . 

6 

43 

18 

Passenger  Pigeon 

6 

8 

2 

X 

Mourning  Dove  . 

6 

1 

3 

57 

3 

43 

27 

Gopher,  reptiles 

Mammal,  birds 

Marsh  Hawk  .  . 

6 

6 

41 

few 

26 

Goshawk  .... 

1 

few 

Rabbit,  quail 

Red-tailed  Hawk 

1 

37 

Quail 

Swainson  Hawk  . 
Rough-legged  Hawk 

4 

1 

33 

31 

70 

Mammals 

Gopher,  lizard 

Bird 

Prairie  Falcon 

1 

i6 

Pigeon  Hawk  .  _  . 

Richardson’s  Merlin 
Sparrow  Hawk  .  . 

6 

2 

10 

3 

few 

5 

13 

12 

31 

39 

Birds 

Birds 

Vertebrates 

Mice 

Long-eared  Owl  .  . 

Short-eared  Owl  .  . 

1 

2 

i5 

few 

8 

Rabbit 

Rabbit,  gopher 

Barred  Owl  . 

Screech  Owl  .  .  . 

8 

27 

27 

X 

Bird,  mice 
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Species  of  birds 

dumber 

of 

stomachs 

ex¬ 

amined 

Average 

number 

of 

locusts 

Average 

number 

of 

other 

insects 

Seen 

eating 

locusts 

Average 
number 
of  seeds 
and 
grains 

Other  food 

1 

30 

Gopher 

4 

2 

Birds,  mammals 

Burrowing  Owl  .... 

9 

34 

23 

Vertebrates 

Yellow-billed  Cuckoo  .  . 

10 

41 

15 

•  • 

Black-billed  Cuckoo  .  . 

1 

41 

.  . 

Fish 

Belted  Kingfisher  .  .  . 

2 

16 

32 

Hairy  Woodpecker  .  .  . 

6 

26 

Downy  Woodpecker  .  . 

4 

41 

20 

Yellow-bellied  Sapsucker  . 

5 

26 

17 

Red-headed  Woodpecker  . 

6 

25 

35 

7 

Red-bellied  Woodpecker 

2 

50% 

50% 

Northern  Flicker 

8 

29 

25 

4 

Red-shafted  Flicker  .  '.  . 

1 

18 

31 

Whip-poor-will  .... 

2 

full 

1 

80% 

Nighthawk . 

7 

si 

i2 

. . 

Chimney  Swift  .... 

X 

X 

X 

Ruby-throated  Hummingbird 

1 

4 

few 

Kingbird . 

8 

27 

32 

Arkansas  Kingbird  .  .  . 

58 

X 

Crested  Flycatcher  .  .  . 

i 

23 

few 

9 

23 

21 

Say  Phoebe . 

1 

32 

Olive-sided  Flycatcher  .  . 

1 

17 

X 

.  . 

Wood  Pewee . 

1 

7 

many 

Western  Wood  Pewee  .  . 

1 

22 

. . 

.  . 

Yellow-bellied  Flycatcher  . 

1 

16 

X 

. . 

Least  Flycatcher  .  .  . 

4 

10 

15 

33 

Horned  Lark . 

1 

42 

.  . 

Magpie . 

Blue  Jay . 

Raven  . 

1 

1 

1 

1 

45 

12 

X 

X 

many 

x 

X 

X 

Clarke’s  Crow  (Nutcracker) 

1 

41 

,  , 

X 

Bobolink . 

6 

7 

9 

many 

Cowbird . 

X 

X 

X 

Yellow-headed  Blackbird  . 

20 

7 

37 

19 

Red-winged  Blackbird  . 

X 

X 

X 

X 

Meadowlark . 

9 

23 

8 

many 

Orchard  Oriole  .... 

2 

75% 

. . 

Baltimore  Oriole  .  .  . 

X 

Bullock’s  Oriole  .... 

1 

35 

3 

X 

Rusty  Grackle  .... 

X 

80% 

X 

few 

Brewer’s  Blackbird  .  .  . 

X 

75% 

X 

few 

Purple  Grackle  .... 

X 

many 

X 

Evening  Grosbeak  .  .  . 

1 

2 

. . 

. . 

many 

Pine  Grosbeak  .... 

5 

eggs 

. . 

X 

Purple  Finch . 

1 

eggs 

Gray-crowned  Leuoostiote  . 
Red-poll . 

2 

4 

i 

eggs 

..  • 

many 

many 

Goldfinch . 

3 

8 

Snowflake  . 

6 

eggs 

Lapland  Longspur  .  .  . 

5 

eggs 

many 

Chestnut-collared  Longspur 

6 

14 

. . 

many 

McCown  Longspur  .  .  . 

2 

5 

1 

Vesper  Sparrow  .... 

5 

13 

X 

Grasshopper  Sparrow  .  . 

7 

7 

X 

X 

Henslow  Sparrow  .  .  . 

1 

13 

X 

many 

Lark  Sparrow  .... 

6 

15 

11 

many 

Harris  Sparrow  .... 

1 

14 

5 

many 

White-crowned  Sparrow 

1 

11 

X 

White-throated  Sparrow 

5 

20 

14 

Tree  Sparrow  .... 

1 

13 

1 

many 
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Number 

of 

Average 

number 

of 

locusts 

Average 

number 

Seen 

Average 

number 

Species  of  birds 

stomachs 

of 

eating 

of  seeds 

Other  food 

ex- 

other 

locusts 

and 

amined 

insects 

grains 

Chipping  Sparrow  .  .  . 

X 

few 

Clay-colored  Sparrow  . 

1 

9 

many 

Slate-colored  Junco  . 

1 

14 

1 

many 

Song  Sparrow  .... 

2 

6 

8 

Lincoln  Sparrow  .... 

1 

11 

3 

3 

11 

many 

4 

12 

10 

Rose-breasted  Grosbeak 

2 

12 

Black-headed  Grosbeak 

2 

12 

many 

Blue  Grosbeak  .... 

1 

3 

i2 

many 

Indigo  Bunting  .... 

2 

5 

4 

many 

Dickcissel . 

5 

21 

7 

many 

Lark  Bunting  .... 

9 

14 

Western  Tanager 

1 

13 

many 

Scarlet  Tanager  .... 

1 

37 

Purple  Martin  .... 

10 

26 

ie> 

Cliff  Swallow  .... 

8 

30 

14 

. . 

Barn  Swallow  .... 

7 

20 

19 

Violet-Green  Swallow  . 

1 

23 

17 

Bank  Swallow  .... 

5 

20 

21 

Bohemian  Waxwing  .  . 

1 

eggs 

Cedar  Waxwing  .... 

1 

17 

many 

Northern  Shrike  .... 

1 

14 

X 

Birds 

White-rumped  Shrike  .  . 

3 

32 

Red-eyed  Vireo  .... 

X 

many 

i6 

Philadelphia  Vireo  .  .  . 

Warbling  Vireo  .... 

4 

a 

50% 

X 

50% 

Blue-headed  Vireo  . 
White-eyed  Vireo  .  .  . 

i 

X 

few 

i2 

Black-and-Whits  Warbler  . 
Prothonotary  Warbler  .  . 

i 

ii 

X 

Worm-eating  Warbler  . 

.  . 

X 

•  • 

Blue-winged  Warbler  .  . 

.  . 

2i 

few 

X 

.  * 

Nashville  Warbler  .  . 

l 

X 

Tennessee  Warbler  .  .  . 

.  . 

X 

•  • 

Parula  Warbler  .... 
Yellow  Warbler  .... 

'7 

ii 

25 

X 

•  • 

Black- throated  Blue  Warbler 

1 

23 

15 

Myrtle  Warbler  .... 

1 

31 

5 

X 

•  • 

Magnolia  Warbler  .  .  . 

Cerulean  Warbler 

1 

23 

i7 

17 

21 

X 

. . 

ChestnuLsided  Warbler 

i 

. . 

Bay-breasted  Warbler  .  . 

1 

19 

22 

Black-poll  Warbler  . 

4 

30 

12 

Yellow-throated  Warbler 

1 

15 

24 

Black-throated  green  Warbler 
Pine  Warbler  .... 
Palm  Warbler  .... 

5 

4 

2 

25 

11 

16 

21 

few 

•• 

Locust  Eggs 

Locust  Eggs 

Prairie  Warbler  .... 
Ovenbird . 

8 

6 

14 

18 

17 

15 

•  • 

Locust  Eggs 

Waterthrush . 

1 

19 

30 

•  • 

•  • 

Louisiana  Waterthrush  . 

1 

13 

37 

•  • 

Kentucky  Warbler  . 
Macgillivray’s  Warbler  .  . 

1 

i 

9 

*8 

many 

X 

Maryland  Yellowthroat 

•  • 

X 

•  • 

Yellow-breasted  Chat  .  . 

. . 

. . 

X 

Hooded  Warbler 

«. . 

. . 

X 

Wilson  Warbler  .... 
Canadian  Warbler  .  .  . 

'i 

5 

29 

X 

Redstart . 

Pipit . 

7 

3 

23 

47 

16 

4 

few 

Mockingbird . 

Catbird . 

5 

30 

io 
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Species  of  birds 

Number 

of 

stomachs 

ex¬ 

amined 

Average 

number 

of 

locusts 

Average 

number 

of 

other 

insects 

Seen 

eating 

locusts 

Average 
number 
of  seeds 
and 
grains 

Other  food 

Brown  Thrasher  .  .  . 

X 

X 

Carolina  Wren  .  .  . 

. . 

.  . 

X 

Bewick  Wren 

.  . 

X 

X 

Western  House  Wren  . 

,  . 

X 

Winter  Wren 

i 

i3 

.  . 

Long-billed  Marsh  Wren 

.  . 

.  . 

.  . 

X 

X 

Slender-billed  Nuthatch 

4 

23 

4 

4 

Red-breasted  Nuthatch 

X 

Tufted  Titmouse  .  . 

4 

65 

4 

few 

Plain  Titmouse  .  .  . 

X 

Long-tailed  Chickadee  . 

9 

53 

6 

. . 

Golden-crowned  Kinglet 

X 

Ruby-crowned  Kinglet  . 

i 

29 

X 

. . 

Blue-gray  Gnatcatcher  . 

.  . 

.  . 

. . 

X 

Townsend  Solitaire  .  . 

.  . 

X 

Wood  Thrush  .  .  . 

3 

22 

4 

Wilson's  Thrush  .  .  . 

2 

36 

29 

Olive-backed  Thrush 

2 

27 

12 

. . 

Hermit  Thrush  .  .  . 

1 

19 

16 

6 

45 

14 

2 

3 

22 

6 

Mountain  Bluebird  .  .  . 

X 

*• 

The  examination  of  the  contents  of  bird  stomachs  reveals 
the  fact  that  even  insects  that  are  commonly  supposed  to  be 
“protected”  from  enemies  by  concealing  coloration,  noxious 
secretions,  defensive  armor,  hairy  coats  and  other  means,  are 
eaten  regularly  by  many  species  of  birds,  sometimes  in  large 
number.35  Leaf  beetles,  supposed  to  be  “disagreeable”  to 
birds,  have  been  found  in  many  Meadowlark  stomachs  and 
constitute  3  per  cent  of  the  food  of  the  Baltimore  Oriole  for 
the  year — 8  per  cent  for  July  and  5  per  cent  for  August.36 
The  “nauseous  secretions”  of  fireflies  do  not  protect  them 
from  birds,  as  they  furnished  2.71  per  cent  of  the  food  in 
28  stomachs  of  the  Rose-breasted  Grosbeak  and  2.38  per  cent 
of  the  food  in  52  Black-headed  Grosbeak  stomachs.37  It  is 
fortunate  that  more  birds  do  not  feed  upon  the  fireflies,  as 
the  latter  feed  largely  upon  injurious  insects  and  are  conse- 

35  McAtee,  Proc.  Acad.  Nat.  8ci.  Phila .,  LX1V,  281-364,  1912 ;  Auk, 
XL,  560,  1923.  Beal,  Yearbook  U.  8.  Dept.  Agric.  for  1908,  346-347. 

M  Beal,  Yearbook  U.  8.  Dept.  Agric.  for  1896,  423,  428. 

”  McAtee,  U.  8.  Biol.  8urv.,  Bull.  32,  44,  68,  190S. 
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quently  considered  useful.  Tree  hoppers,  usually  considered 
highly  protectively  adapted,  have  been  found  in  the  stomachs 
of  120  species  of  birds,  in  some  instances  in  large  numbers.38 
Beetles  with  offensive  odors  are  taken  by  13  species  of  birds, 
according  to  Hyslop,39  and  beetles  having  irritating  and  blis¬ 
ter-forming  secretions  are  taken  by  various  species  of  birds, 
according  to  Judd  and  Beal.40  The  Io  moth,  protected  by 
sharp,  poisonous  tubercles,  has  been  found  in  the  stomachs  of 
five  Cuckoos.41  These  are  only  a  few  examples  out  of  many 
reported.  Furthermore,  some  species  that  do  not  ordinarily 
take  adult  insects,  especially  ants,  feed  extensively  upon  their 
eggs  and  larvae,42  which  are  not  so  easily  recognized  in  exam¬ 
ining  the  contents  of  stomachs  and  consequently  often  escape 
detection. 

Even  in  winter,  birds  obtain  a  great  many  insects.  It  is 
not  surprising  that  Chickadees,  Nuthatches  and  other  birds 
that  search  the  rough  bark  of  trees  find  many  insects  at  all 
seasons  of  the  year,  or  that  Woodpeckers  obtain  insect  larvae 
by  drilling  into  the  wood  in  winter  as  well  as  in  summer;  but 
insects  are  not  infrequently  found  in  the  stomachs  of  even 
ground-feeding  birds  in  winter.  A  winter  stomach  of  a  Mead¬ 
owlark  in  Ontario  was  found  to  be  full  of  insects,43  and  47 
per  cent  of  the  contents  of  6  stomachs  of  the  same  species 
taken  in  the  United  States  while  snow  was  on  the  ground 
consisted  of  insects.44 

Sullivan  says  that  the  great  slaughter  of  wild  birds  and  the 
destruction  of  from  80,000,000  to  100,000,000  of  their  eggs 
annually  in  France  for  some  time  resulted  in  the  poor  crops 
of  1861  because  of  the  increase  of  insects,  and  that  the  summer 
following  a  great  bird  drive  near  Bridgewater,  Massachusetts, 


**  McAtee,  Auk,  XXXV,  374.  1918. 

M  Hyslop,  V.  8.  Bureau  of  Entom.,  Bull.  95,  part  V. 

40  Judd,  1>U.  S.  Biol.  Surv.,  Bull.  17,  101,  1902  Beal,  U.  8  Biol. 
Surv  Bull.  44,  12,  1912;  Yearbook  V.  8.  Dept.  Agmc.  for  1896,  428. 

41  Beal,  U.  8.  Biol.  Surv.,  Bull.  9,  9,  1898. 

42  Science  Gossip,  Dec.,  1885,  281. 

"Nash,  Birds  of  Ontario,  16. 

44  Beal,  Yearbook  U.  S.  Dept.  Agnc.  for  1896,  421. 
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the  trees  in  the  neighborhood  were  defoliated  by  insects.45 
He  adds  that  “the  greatest  losses  from  the  ravages  of  the 
Rocky  Mountain  locust  were  coincident  with  the  appalling 
destruction  of  millions  of  Blackbirds,  Prairie  Chickens,  Quail, 
Plover,  Curlew  and  various  other  birds.”  Trotter  (quoting 
Kalm)  declares  that  bounties  upon  Blackbirds  (or  “Maise 
Thieves,”  as  they  were  called)  caused  the  slaughter  of  so 
many  of  the  birds  as  to  produce  a  plague  of  “corn-worms,” 
upon  which  the  birds  feed,  in  1749,  which  led  to  a  marked 
change  in  public  sentiment  in  favor  of  the  birds,46  according 
to  Benjamin  Franklin. 

The  accumulation  of  information  concerning  the  food  habits 
of  birds  has  made  it  possible  to  utilize  them  in  special  ways 
in  getting  rid  of  local  pests.  Mallard  Ducks  have  been  suc¬ 
cessfully  introduced  into  ponds  and  swamps  in  Pennsylvania 
to  rid  the  water  of  mosquito  larvae,  where  it  was  impracticable 
to  drain  the  basins,  and  they  proved  much  more  effective  than 
fishes  introduced  for  the  same  purpose.47  Various  species  of 
wild  birds  have  also  been  introduced  by  market  gardeners 
into  their  glass-enclosed  structures  to  combat  the  insects  that 
infest  lettuce  and  other  vegetables,  and  in  Utah  the  farmers 
have  introduced  California  Quail  to  fight  the  destructive 
imported  alfalfa  weevil,  with  great  success.48 

It  has  been  asserted  that  in  order  for  a  bird  to  be  useful 
in  the  control  of  insects  it  must  kill  30  times  as  many  harmful 
insects  as  useful.49  This,  however,  has  been  strongly  and 
apparently  conclusively  combated  by  several  of  the  greatest 
authorities  on  the  subject.60  The  same  objection  would  apply 
also  to  the  use  of  sprays  and  fumigants,  which  kill  the  useful 


45  Sullivan,  Extension  Dept.  Kansas  State  Agric.  Coll.,  Agricultural 
Education,  III,  No.  7,  12-13. 

46  Trotter,  Auk,  XX,  256-1903. 

47  Dixon,  Journ.  Amer.  Medical  Assn.,  LXIII,  1203,  1914 

48  McAtee,  Ann.  Rept.  Smithsonian  Inst,  for  1920,  434-435. 

48  Welch,  “Birds  and  Insects,”  Practical  Entomologist,  II.  44-47 
P°?sult:  Forbes«  Bull-  HI-  State  Lai.  Nat.  Hist.,  I,  11-12,  90-93, 
157-159.  Judd,  U.  S.  Biol.  Surv.,  Bull.  17,  36-40,  1902.  Beal,  V  S. 
B™1-  Surv.,  Bull.  30,  28,  1907;  Yearlook  U.  S.  Dept.  Agric.  for  1908. 
o4o,  o49. 
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with  the  harmful  insects.  Furthermore,  the  useful  parasitic 
insects  do  not  at  once  kill  the  harmful  insects  they  attack, 
but  leave  them  to  continue  their  damage  for  a  time  after  the 
parasitic  eggs  are  deposited,  while  the  birds  kill  their  prey 
outright  and  at  once  stop  any  further  damage  by  the  insects 
they  attack.  It  must  also  be  remembered  that  even  a  useful 
species  of  insect  would  be  a  great  nuisance  in  a  short  time  if 
unchecked  by  its  enemies.  Also,  if  the  birds  destroy  an  equal 
proportionate  number  of  harmful  and  useful  insects,  their 
ratio  to  each  other  would  remain  just  the  same.  Finally,  if 
the  birds  ordinarily  devour  both  harmful  and  useful  insects 
indiscriminately,  when  the  harmful  ones  become  overabundant 
the  birds  turn  their  attention  to  the  abundant  kinds  and  aid 
in  checking  them,  as  is  well  known  to  all  ornithologists. 
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With  the  exception  of  insects,  rodents  are  probably  the 
most  destructive  animals.  As  with  birds,  their  rate  of  repro¬ 
duction  is  high.  Field  mice  have  from  6  to  13  young  at  a 
time  and  from  2  to  6  litters  per  annum.1  Rabbits  also  increase 
very  rapidly  under  favorable  circumstances,  as  do  some  species 
of  ground  squirrels  and  other  small  mammals.  There  is  no 
doubt  that,  but  for  birds  that  prey  upon  them,  mice,  rats, 
squirrels,  prairie-dogs  and  rabbits  would  swarm  over  the  land 
and  destroy  most  vegetation,  thus  rendering  agriculture  hope¬ 
less,  unless  we  could  find  some  equally  effective  way  to  com¬ 
bat  them.  The  indiscriminate  slaughter  of  birds  of  prey  has 
often  been  followed  by  ravages  of  voles  and  other  rodents, 
while  frequently,  on  the  other  hand,  unusual  abundance  of 
mice  or  rabbits  in  certain  localities  has  attracted  large  num¬ 
bers  of  predatory  birds  to  feed  upon  them,  including  Hawks, 
Owls,  Gulls,  Ibises,  Storks,  Spoonbills,  Cranes,  Herons,  Ravens, 
Crows,  Magpies,  Jays  and  others,  which  “should  be  sufficient 
to  demonstrate  the  utility  of  these  birds  as  a  check  upon  the 
undue  increase  of  such  pests”  under  normal  conditions.2 

During  the  outbreak  of  mice  in  Nevada  from  1906  to  1908 
many  fields  were  destroyed.  After  the  breeding  season,  when 
various  species  of  the  larger  birds  ceased  feeding  upon  insects 


Piper,  The  Nevada  Mouse  Plague  of  1907-8,”  U.  S.  Dept.  Agric., 
Farmers  Bull  352,  1909 ;  “Mouse  Plagues :  Their  Control  and  Preven- 
P°n’  Yearbook  V.  8.  Dept.  Agric.  for  1908,  303. 

for  miwi  -llT  £lr?s  tf,'e  Orchard,”  Yearbook  V.  S.  Dept.  Agric. 

t*rr3  30°.  Fisher,  Hawks  and  Owls  from  the  Standpoint  of  the 
1  armer,  1  earbook  TJ.  8.  Dept.  Agric,.  for  1894.  219,  224-225  (revised 
and  published  as  U.8.  Biol.  Surv.  Circular  61,  1907).  Lantz,  “An 
^c°ccm|c  Study  of  Field  Mice,”  11.  8.  Biol.  8urv.,  Bull.  31,  42-43  47- 
48,  52-53.  Piper,  Yearbook  for  1908,  303-309.  ’ 
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and  turned  to  rodents,  they  soon  greatly  depleted  the  number 
of  mice.3  According  to  Lantz,  complaints  of  depredations  of 
field  mice  “are  especially  numerous  from  sections  of  the 
United  States  where  for  several  years  bounties  have  been  paid 
for  killing  Crows.” 4  During  the  vole  outbreak  in  Scotland 
in  1892,  following  war  upon  predacious  birds  by  gamekeepers, 
several  species  of  Gulls  fed  largely  upon  these  pests,5  and 
Gulls  are  usually  listed  among  the  birds  that  follow  the  migra¬ 
tions  of  lemmings  and  feed  upon  them.  In  1872-1873  a  great 
plague  of  deer-mice  occurred  in  South  America.  In  May, 
1873,  according  to  Hudson,  Storks  and  Short-eared  Owls,  both 
usually  scarce  in  the  region  of  the  plague,  appeared  in  “count¬ 
less  numbers”  to  feed  upon  the  mice.6 

Bailey  definitely  lists  9  species  of  Hawks  and  6  species  of 
Owls  as  enemies  of  prairie  ground  squirrels,7  and  2  species 
of  Hawks  and  3  species  of  Owls  as  enemies  of  pocket  gophers.8 
Piper,  in  discussing  the  bird  enemies  of  the  pocket  gophers, 
mentions  the  Barn  Owl  as  especially  valuable.9  Fisher  lists 
17  species  of  Hawks  and  Owls  as  enemies  of  the  rabbits,10 
while  Palmer  lists  8  species  as  enemies  of  the  jackrabbits.31 

Lantz  mentioned  7  species  of  Hawks  and  4  of  Owls  as  enemies 

■> 

of  the  brown  rat.12 

Warren  reports  that  two  Screech  Owls  placed  in  a  cellar 
overrun  by  mice  cleaned  them  out  in  a  few  weeks.13  Cats 


*  Piper,  Farmers'  Bull.  352.  See  also  Piper,  Yearbook  for  1908,  301- 

310  Ba’ilev.  Farmers'  Bull.  335,  1908.  _ 

4  Lantz,  U.  S.  Biol.  Surv.,  Bull.  31,  51,  1907;  “Meadow  Mice  in 
Relation  to  Agriculture  and  Horticulture,”  Yearbook  V.  S.  Dept.  Agno. 

f°r*  Lantz,  3U3  38.GBiol.  Surv.,  Bull.  31,  53.  Fisher,  Yearbook  for  1894, 

21^IIuds"onL"  Naturalist  in  LaPlata,  64-65,  1892;  quoted  by  Lantz, 
U.  S.  Biol.  Surv.,  Bull.  31,  52-53  „  .  1fi0o 

7  Bailey,  U.  S.  Div.  Orn.  and  Mamm.,  Bull  4,  18A3. 

sRailev  TJ.  S.  Div.  Orn.  and  Mamm.,  Bull,  o,  loa*.  . 

‘Lantz  “Gophers  as  Enemies  of  Trees,”  Yearbook  U.  S.  Dept.  Agno. 

Pisherf^The^ Rabbit  as  a  Farm  and  Orchard  Pest,”  Yearbook  U.  S. 

^ ^  Pahne  1-°'  if1" S  ^Div .  Orn.  and  Mamm.,  Bull.  8,  1896. 

12  Lantz,  ’“The  Brown  Rat  in  the  United  States,  V.  S.  Biol.  Surv., 

War’rei Birds  of  Pennsylvania,  154,  1890. 
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placed  in  a  rat-infested  storage  cellar  of  a  brewery  rushed 
out  when  the  doors  were  opened  in  the  morning,  showing 
every  indication  of  fear,  and  fought  against  being  taken  back. 
An  Owl  was  placed  in  the  cellar  and  next  morning  9  headless 
rats  were  found.  Each  morning  for  three  weeks  dead  rats, 
partly  devoured,  were  found,  until  the  rodents  became  so 
scarce  that  the  Owl  had  to  be  fed  raw  meat  to  prevent  star¬ 
vation.14 

14  McAtee,  Ann.  Rept.  Smithsonian  Institution  for  1920,  433. 
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It  is  now  well  known  that  many  birds  do  not  digest  certain 
kinds  of  seeds  taken  with  their  food,  but  pass  them  through 
the  digestive  tract  or  regurgitate  them  uninjured.1  They 
digest  only  the  outer  coating,  not  only  in  case  of  fruits  with 
pulp  such  as  cherries,  raspberries  and  strawberries,  but  also 
in  case  of  many  other  seeds.  Taylor  reports  that  a  great 
many  seeds  which  have  passed  through  the  alimentary  canals 
of  English  Sparrows,  Greenfinches  and  Bullfinches  have  been 
tested  and  found  to  germinate,  showing  no  injury.2  He  quotes 
Collinge  as  saying:  “The  expense  of  cultivation  to  eliminate 
weeds  is,  I  believe,  not  reduced  in  the  slightest  by  the  action 
of  birds.”  That  is,  however,  an  extreme  view,  not  justified 
by  the  facts.  A  great  many  seeds  do  not  pass  through  unin¬ 
jured,  some  are  uninjured  by  certain  species  of  birds  and 
destroyed  by  others,  and  many  of  the  unimpaired  seeds;passed 
or  regurgitated  are  those  of  plants  that  do  no  harm.  Further¬ 
more,  as  Forbes  has  stated,  there  are  some  kinds  of  very  im¬ 
portant  crops  that  cannot  be  kept  free  from  weeds  by  hoeing 
or  any  of  the  ordinary  methods  of  cultivation,  but  the  weeds 
may  be  kept  down  by  encouraging  the  winter  birds  and  others 
that  live  chiefly  upon  weed  seeds  and  destroy  the  seeds  m 

S°  First gwe  may  notice  some  instances  in  which  the  seeds  are 
not  injured.  Robins  are  known  to  pass  or  disgorge  seeds  o 
the  cherries,  dogwood,  pepper,  hackberry,  raspberries  straw¬ 
berries  and  others,  but  they  are  not  considered  particularly 
1  Rpnl  V  S.  Dept.  Agric.,  Bull.  171,  13,  1915. 

^ao Warm,  12-14,  1908. 
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harmful  and  their  dissemination  by  birds  is  a  matter  of  small 
importance.4  Rows  of  cedars  sometimes  line  the  hedge-rows, 
springing  up  from  seeds  dropped  by  birds,  including  Robins, 
Cedar  Birds,  and  many  others.5  Townsend’s  Solitaires  and 
Varied  Thrushes  all  eat  pepper  berries,  digest  the  small 
amount  of  nutriment  in  the  viscid  coat  and  disgorge  the  seeds. 
Bohemian  Waxwings,6  various  species  of  Thrushes,  Vireos  and 
some  other  birds  regurgitate  the  seeds  of  cherries  and  other 
large  seeds.7  Many  seeds  pass  through  the  digestive  tract 
of  the  Pigeon  and  are  ground  up  and  destroyed,  while  others 
are  regurgitated.8 

On  the  other  hand,  the  majority  of  seed-eating  birds  crack 
the  weed  seeds  or  grind  them  and  thus  destroy  large  quan¬ 
tities  of  highly  injurious  kinds,  doing  much  good  in  that  way. 
In  a  patch  of  smartweed  a  space  18  inches  square  was  care¬ 
fully  examined  and  1,130  cracked  seeds  were  found,  with  only 
two  whole  seeds.  In  late  May  practically  no  seeds  were  left 
in  the  patch.9  It  has  been  estimated  by  the  U.  S.  Biological 
Survey  that  the  various  species  of  Sparrows  alone  saved  the 
farmers  $89,260,000  in  1910  by  the  destruction  of  weed  seeds.10 
“A  single  plant  of  one  of  these  species  may  mature  as  many 
as  one  hundred  thousand  seeds  in  a  season,  and  if  unchecked 
would  produce  in  the  spring  of  the  third  year  ten  billion 
plants.”  11  Sparrows  and  Juncoes  so  thoroughly  cleaned  out 
the  seeds  from  a  big  tangle  of  smartweed  on  a  Maryland  farm 
that  none  olf  the  weeds  appeared  during  the  following  year.12 

The  Finch  family,  the  largest  family  of  birds,  including 
Sparrows  of  many  species,  Grosbeaks,  Crossbills,  and  their 


4  Beal,  U.  8.  Dept.  Agric.,  Bull.  171,  13,  1915. 

°Judd,  “Birds  of  a  Maryland  Farm,’’  U.  8.  Biol.  Surv.,  Bull.  17, 
G2-65,  1902. 

0  Grinnell,  Auk,  XIV,  318-319,  1897. 

7  Bergtold,  Auk,  XXXIV,  342,  1917.  Proctor,  Auk,  XIV,  412,  1897. 

8  Sayle,  Auk,  XLI,  474-475,  1924. 

“Judd,  “Birds  as  Weed  Destroyers,”  Yearbook  U.  8.  Dept.  Agric.  for 
1898,  220;  U.  8.  Biol.  Surv.,  Bull.  15,  28. 

10  V.  S.  Dept.  Agric.,  Bull.  513,  4,  1913. 

11  Judd,  Yearbook  U.  8.  Dept.  Agric.  for  1898,  221. 

u  Judd,  V.  8.  Biol.  Surv.,  Bull.  15,  27-28,  1901.  McAtee,  Ann.  Rept. 
Smithsonian  Inst,  for  1920,  433. 
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allies,  are  preeminently  seed-eaters,  having  bills  especially 
adapted  to  the  cracking  of  the  seeds  of  various  weeds.  This 
is  well  exemplified  in  the  Canary.  An  examination  of  4,000 
stomachs  of  native  North  American  Finches  and  Sparrows  of 
various  species  showed  that  during  the  colder  half  of  the  year 
their  food  consists  almost  entirely  of  weed  seeds.13  In  a 
garden,  in  two  months  they  may  destroy  90  per  cent  of  the 
seeds  of  such  weeds  as  pigeon  grass  and  ragweed.14  Many 
birds  besides  the  Finch  family  indulge  largely  in  seed  eating. 
Judd  found  that  weed  seeds  constituted  18  per  cent  of  the 
total  food  of  all  birds  collected  on  a  Maryland  farm,  and 
that  the  seeds  were  taken  by  20  of  the  species  on  the  farm.15 
The  crops  of  Bob-whites  are  often  gorged  with  ragweed 
seeds.16  The  Blue  Grosbeak  is  said  to  be  an  enemy  of  Johnson 
grass,  a  very  obnoxious  plant.17  The  Tree  Sparrow  alone  in 
one  state  is  said  to  consume  annually  875  tons  of  seeds  of 
obnoxious  weeds.18 

Poison  ivy  and  poison  oak  seeds  are  taken  by  a  great  many 
species  of  birds,  particularly  including  the  following:  19 


Woodpeckers 
Warblers 
Cactus  Wrens 
Thrushes 
Grosbeaks 


Bluebirds 

Mockingbirds 

Tits 

Towhees 


Vireos 

Thrashers 

Kinglets 

Sparrows 


Perhaps  this  item,  however,  must  be  placed  on  the  debit 
side  of  the  ledger,  in  most  cases,  as  a  considerable  part  of 
the  seeds  are  not  destroyed,  but  are  regurgitated  or  evacuated 
uninjured,  and  thus  this  troublesome  plant  is  disseminated  by 
the  birds. 


13  Judd,  “Birds  as  Weed  Destroyers,”  Yearbook  V.  S.  Dept.  Agric. 

for  1898,  223.  .  „  ,  a  „ 

14  Judd,  “The  Relation  of  Sparrows  to  Agriculture,  U.  8.  Biol,  burn.. 

Bull.  15,  29,  1901.  a  ,  a  R  7/  17 

15  Judd,  “Birds  of  a  Maryland  Farm,”  V.  8.  Biol.  Surv.,  Bull.  17, 

70-71,  1902. 

10  Judd,  Yearbook  for  1898,  231. 

17  Dixon,  Condor,  XVII,  204,  1915.  .aoo 

“  Beal,  U.  8.  Dept.  Agric.,  Farmers  Bull.  54,  28,  1898. 

73  Ibid.,  Bull.  54,  34,  1898;  U.  8.  Div.  Orn.  and  Mamm.,  Bull.  7,  9, 
1895.  Judd,  U.  8.  Biol.  Surv.,  Bull.  17,  62,  1902. 
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Edson 20  has  published  a  long  list  of  seeds  and  fruits  eaten 
by  birds  in  a  park  at  Rochester,  New  \ork.  Judd  has  a  list 
of  weed  seeds  eaten  by  birds  in  a  very  illuminating  discus¬ 
sion  of  this  subject,  based  upon  a  thorough  investigation  of 
the  food  of  birds  on  a  Maryland  farm.21  In  view  of  all  the 
evidence  that  has  been  published  it  is  astonishing  that  any¬ 
one  should  doubt  the  value  of  birds  as  enemies  of  weeds. 

Certain  species  of  birds  feed  to  some  extent  upon  buds  and 
perhaps  occasionally,  when  they  gather  in  large  numbers,  may 
do  considerable  damage,  but  not  usually.22  Buds  are  gen¬ 
erally  more  abundant  than  need  be,  and  the  partial  budding 
of  the  trees  and  shrubbery  is  ordinarily  more  useful  than 
harmful. 

20  Edson,  Bird-Lore,  XVII,  448-449,  1915. 

31  Judd,  U.  S.  Biol.  Surv.,  Bull.  17,  70-78,  1902. 

23  Beal,  V.  8.  Biol.  Surv.,  Bull,  34,  75,  1910. 
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BIRDS  AS  SCAVENGERS 

It  has  long  been  recognized  by  ornithologists,  and  to  some 
extent,  at  least  locally,  by  farmers  and  citizens  generally, 
that  some  species  of  birds  are  engaged  in  the  useful  occupa¬ 
tion  of  scavengers,  disposing  of  the  garbage  and  carrion  of 
the  fields,  which  would  otherwise  taint  the  atmosphere  with 
disagreeable,  if  not  unhealthful,  odors.  During  the  early  his¬ 
tory  of  the  Great  Plains  of  Western  North  America,  Turkey 
Vultures,  or  Buzzards,  as  they  are  popularly  called,  could 
have  been  seen  at  almost  any  hour  of  the  day  circling  over 
the  prairies  in  search  of  food.  When  a  bison  or  other  animal 
died  or  was  killed,  these  big  black  birds  soon  gathered  about 
the  carcass  and  began  the  task  of  disposing  of  its  flesh.  With 
the  assistance  of  Crows,  Magpies,  coyotes  and  other  birds 
and  mammals,  they  kept  the  plains  and  mountains  compara¬ 
tively  free  from  putrifying  carrion.  With  the  settlement  of 
the  region  the  Vultures  have  become  rare  over  a  great  por¬ 
tion  of  their  former  range,  owing  chiefly  to  the  poisoning  of 
carcasses  in  the  effort  to  destroy  coyotes.  The  great  Cali¬ 
fornia  Condor,  less  prolific  and  never  so  abundant,  has  be¬ 
come  even  more  rare,  partly  from  the  same  cause  and  partly 
because  its  eggs  have  been  so  eagerly  sought  by  collectors. 

Various  other  groups  feed  extensively  upon  carrion,  espe¬ 
cially  the  Gulls.  They  were  among  the  first  non-game  birds 
to  come  under  protection  of  law,  particularly  about  large  har¬ 
bors,  where  their  value  as  scavengers  has  long  been  recognized. 
Few  more  impressive  object  lessons  in  economic  ornithology 
have  been  witnessed  than  the  large  flocks  of  gulls  following 
the  city  garbage  scows  as  they  were  being  towed  out  to  sea, 
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feeding  voraciously  upon  the  waste  from  the  kitchens.  The 
Gulls  long  since  learned  that  much  food  is  thrown  from  boats. 
So  they  may  be  seen  following  in  the  wakes  of  vessels,  some¬ 
times  far  from  land,  watching  for  the  morsels  that  drop  into 
the  water.  So  general  is  their  presence  that  a  painting  of 
a  ship  hardly  seems  complete  without  Gulls  hovering  near, 
though  the  artist  may  have  no  idea  of  the  reason  for  their 
presence.  In  the  harbors  there  is  scarcely  a  chance  for  a  bit 
of  refuse  to  escape  their  sharp  eyes.  They  patrol  the  beaches 
and  dispose  of  the  dead  fishes  and  other  marine  life  washed 
ashore  by  the  waves  or  left  stranded  by  the  tides.  Yet  these 
beautiful  and  useful  birds  have  been  at  times  much  persecuted 
and  hundreds  of  thousands  of  their  skins  and  wings  have  gone 
to  the  market  as  ornaments  for  the  hats  of  the  gentler  sex — 
the  sex  one  would  expect  to  be  first  in  the  demand  for  the 
protection  of  birds. 

“Some  birds,  notably  Eagles,  Crows  and  Buzzards,  feed  at 
times  largely  upon  dead  fish,”  1  schools  of  which  are  some¬ 
times  thrown  up  on  the  beach  by  storms  and  create  an  almost 
unbearable  stench  unless  birds  gather  in  force  to  dispose  of 
them. 

Crows,  Ravens,  Magpies  and  other  birds  search  the  fields 
and  pastures  for  food,  and  do  not  disdain  a  dead  mouse  or 
the  carcass  of  a  squirrel  or  rabbit  struck  down  by  storm  or 
accident.  Thus  they  prevent  much  carrion  from  tainting  the 
atmosphere,  providing  breeding  places  for  certain  trouble¬ 
some  insects  and  otherwise  creating  unsanitary  conditions  to 
the  discomfort  and  detriment  of  the  human  race. 

1  Judd,  U.  S.  Biol.  Surv.,  Bull.  17,  53-54,  1902. 
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BIRDS  AS  CARRIERS  OF  DISEASES  AND  PARASITES 1 


Crows,  Vultures,  Magpies  and  other  birds  that  feed  upon 
carcasses  of  diseased  animals  have  been  accused,  with  some 
reason,  of  spreading  diseases  of  domestic  live  stock  and  poul¬ 
try,  “but  the  fact  that  there  are  many  other  carriers  which 
lie  largely  beyond  our  control  shows  that  we  must  seek  relief 
only  through  the  strictest  methods  of  sanitation,”  2  not  by 
the  destruction  of  a  few  birds  rightly  or  wrongly  suspected 
of  being  carriers.  Various  birds,  including  Pigeons,  have  been 
accused  of  disseminating  hog  cholera,  but  very  careful  experi¬ 
ments  3  with  Pigeons  thoroughly  discredit  their  connection 
with  the  spread  of  the  disease  and  throw  grave  doubt  upon 
the  likelihood  that  any  other  birds  except  possibly  carrion 
feeders  are  in  any  way  responsible  for  it.  Turkey  Vultures 
(“Buzzards”)  and  their  relatives,  the  Black  Vultures,  have 
been  persecuted  in  some  regions,  especially  the  South,  as  car¬ 
riers  of  hog  cholera,  black-leg  and  anthrax,  but  experiments 
prove  that  these  birds  have  very  little  to  do  with  the  spread 
of  the  diseases,  while  but  little  effort  has  usually  been  made 
to  combat  flies  and  other  creatures-  that  are  largely  responsible 
for  causing  epidemics  among  domestic  animals.4 

During  the  recent  epidemic  of  the  dreaded  foot-and-mouth 
disease  in  California,  the  relation  of  birds  to  the  carrying  of 


1  As  to  distribution  of  seeds  of  obnoxious  plants,  see  chapter  on 
“Birds  as  Enemies  of  Injurious  Plants.” 

2  Beal,  V.  S.  Dept.  Agric.,  Bull.  630,  18,  1914. 

3  McAtee,  Auk,  XXXV,  253-254,  1918.  quoting  Ann.  .Rept.  Chief  of 
U.  8.  Bureau  of  ’Animal  Industry  for  1917,  48. 

‘McAtee,  Auk,  XXX,  295-298,  1913,  quoting  Darling  and  Bates, 
Amer.  Vet.  Rev.,  XLII,  No.  1,  pp.  70-75,  1912,  and  Morris,  La.  Exper . 
Sta.,  Bull.  136,  1912. 
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the  infection  from  place  to  place  was  much  discussed  but  not 
adequately  investigated.  Manifestly  it  is  quite  possible  that 
birds  that  feed  upon  carrion,  or  birds  whose  habit  is  to  pick 
up  waste  grain  from  the  feeding  pens  of  infected  cattle,  have 
been  instrumental  in  the  spread  of  the  disease  in  some  in¬ 
stances.  However,  investigation  by  the  United  States  Biolog¬ 
ical  Survey  and  others  in  the  “heart  of  the  infected  district 
yielded  no  positive  evidence  that  wild  birds  distribute  the 
disease,”  while  in  the  more  general  outbreak  of  the  disease 
in  1914,  affecting  22  states,  birds  were  suspected  of  being  the 
carriers  in  only  17  out  of  3556  infected  herds.5  Stockman  and 
Barnett 6  thought  they  detected  a  remarkable  relation  between 
bird  migration  and  epidemics  of  the  sort,  but  subsequent 
analysis  of  their  data  in  detail  by  Thomson  7  does  not  sup¬ 
port  that  conclusion.  Until  more  thorough  investigation  re¬ 
sults  in  some  definite  knowledge  of  the  means  of  distribution 
of  the  disease,  opinion  should  be  reserved  and  birds  not  de¬ 
stroyed  on  mere  suspicion.  Various  other  carriers  are  at  least 
as  likely  as  birds. 

In  connection  with  the  carrying  of  disease  we  may  also 
consider  the  dissemination  of  external  parasites,  with  which 
birds  are  often  charged.  Ewing’s 8  investigations  demonstrate 
that  the  English  Sparrow  harbors  and  distributes  the  chicken 
louse  or  mite  ( Dermanyssus  gallince  Redf.),  one  of  the  worst 
poultry  pests,  as  well  as  the  bird  mite  ( D .  avium •  DeGeer), 
one  of  the  most  troublesome  external  parasites  of  cage  birds, 
such  as  the  Canary.  Domestic  Doves  have  also  been  accused 
of  the  same  thing,  with  some  reason,  though  perhaps  it  has 
not  yet  been  definitely  proved.  The  charge  that  Swallows 
and  other  birds  distribute  external  parasites  (lice,  etc.)  that 

5  McAtee,  “Birds  in  Relation  to  the  Foot-and-Mouth  Disease  of 
Cattle,”  Auk,  XLI,  628-629,  1924. 

6  Stockman  and  Barnett,  “Bird  Migration  and  the  Introduction  of  the 
Foot-and-Mouth  Disease,”  Journ.  Ministry  of  Agric.  (London),  XXX, 
681-695.  1923. 

7  Thomson,  “Bird  Migration  in  Relation  to  the  Foot-and-Mouth 
Disease,”  Nature,  CXI  1 1,  52-54,  1924. 

8  Ewing,  “The  English  Sparrow  as  an  Agent  in  the  Dissemination 
of  Chicken  and  Bird  Mites,”  Auk,  XXVIII,  335-340,  1911. 
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infest  human  beings  is  not  supported  by  the  evidence.  Bird 
parasites  cannot  live  on  human  beings  and  the  reverse  is  also 
true.  “It  is  firmly  established  that  man’s  [external]  para¬ 
sites  are  not  borne  by  our  avian  friends.”  9 

It  has  been  said  that  birds  are  guilty  of  distributing  the 
chestnut-blight  fungus,  but  it  has  been  conclusively  shown 
that  the  ascospores  of  the  fungus  are  carried  in  great  quan¬ 
tities  by  the  wind,  and  that  the  work  of  birds  in  the  dissem¬ 
ination  of  the  plant  is  negligible,10  though  there  seems  to  be 
no  doubt  that  they  actually  do  carry  some  of  the  ascospores.11 
In  California  a  Titmouse12  was  found  to  be  covered  with 
what  appeared  to  be  pollen  of  slime  molds,  which  are  mostly 
considered  harmless,  but  the  incident,  with  others,  show  that 
it  is  not  impossible  for  birds  to  sometimes  do  more  or  less 
harm  as  pollen  carriers,  for  if  they  carry  pollen  of  harmless 
species  they  may  also  carry  that  of  harmful  kinds. 

9  Wetmore,  V.  S.  Dept.  Agric.,  Bull.  326,  87,  1916. 

10  McAtee,  Auk,  XXXIII,  378,  1915. 

11  Heald  and  Studhalter,  “Preliminary  Note  on  Birds  as  Carriers  of 
the  Chestnut  Blight  Fungus,”  Science,  XXXVIII,  278-280,  1913,  citing 
a  number  of  other  publications. 

“  Grinnell,  Auk,  XXXVIII,  129-131,  1921. 
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XVI 

THE  DESTRUCTION  OF  BIRDS  AND  ITS  CAUSES 

It  having  been  demonstrated  to  the  satisfaction  of  natural¬ 
ists  that  the  great  majority  of  all  wild  birds  are  useful,  some 
of  them  vitally  so,  to  man,  the  need  of  protective  legislation 
and  a  healthy  public  sentiment  in  favor  of  their  preservation 
is  quite  apparent  from  the  consideration  of  the  facts.  During 
all  except  the  last  two  decades  of  the  past  century  the  destruc¬ 
tion  of  birds  was  going  on  in  the  United  States  and  elsewhere 
at  an  appalling  rate.  During  the  last  two  or  three  decades  the 
destruction  has  been  to  a  considerable  extent  checked  in  most 
parts  of  the  United  States,  owing  to  legislation,  and  more  par¬ 
ticularly,  perhaps,  to  the  educational  work  carried  on  by 
various  agricultural,  horticultural  and  ornithological  societies 
and  in  the  public  schools,  and  the  widespread  distribution  of 
literature  on  the  subject  by  the  United  States  Department 
of  Agriculture  and  the  National  Association  of  Audubon 
Societies.  Notwithstanding  this,  there  is  still  an  astonishing 
amount  of  ignorance  upon  this  subject  on  the  part  of  other¬ 
wise  well-informed  people. 

Over  a  quarter  of  a  century  ago  the  New  York  Zoological 
Society,  in  cooperation  with  ornithologists  throughout  the 
United  States,  conducted  an  investigation  of  the  decrease  in 
the  number  of  birds.  The  report 1  showed  an  average  de¬ 
crease  of  46  per  cent  in  30  states,  an  increase  in  4  and  in¬ 
crease  and  decrease  balanced  in  3.  As  the  eggs  of  birds  aver- 

1  Hornaday,  “Destruction  of  Our  Birds  and  Mammals :  A  Report  on 
the  Results  of  an  Inquiry,”  Ann.  Rept.  N.  Y.  Zool.  Soc.  for  1898 ; 
republished,  with  addenda,  in  1901 ;  Our  Vanishing  Wild  Life,  1913. 
Oldys,  Yearbook  ZJ.  8.  Dept.  Agric.  for  1902,  206-209. 
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age  probably  not  more  than  four  to  the  clutch  and  not  more 
than  half  of  them  ever  develop  birds  to  maturity,  such  de¬ 
struction  cannot  be  readily  replaced.  A  large  amount  of  infor¬ 
mation  concerning  destruction  of  birds  and  methods  of  pre¬ 
vention  may  be  found  scattered  through  the  pages  of  books 
on  game  birds  by  Forbush  and  Grinnell,  Bryant  and  Storer.2 


Normal  Natural  Destruction 


There  is  a  very  great  normal  annual  destruction  of  birds 
from  various  causes,  which  need  occasion  no  alarm  unless 
supplemented  by  large  loss  from  other  sources,  as  it  is  taken 
care  of  by  the  normal  rate  of  reproduction;  but  birds  have 
enough  natural  enemies,  without  adding  any  unnecessary 
agencies  of  destruction.  Under  ordinary  natural  conditions 
numerous  enemies  keep  the  birds  in  check,  so  that  they  do 
not  increase  inordinately,  as  we  have  seen  in  another  chapter. 
Snakes  and  squirrels  climb  the  trees  and  devour  the  eggs  and 
young.  Minks,  rats,  weasels,  foxes  and  many  other  small 
predacious  mammals  take  many  birds,  especially  ground¬ 
nesting  species.  During  the  nesting  season  almost  every 
severe  local  storm  wrecks  many  nests  and  destroys  the  eggs 
and  nestlings.  Even  the  loss  caused  by  widespread  storms  is 
in  most  cases  taken  care  of  by  the  “factor  of  safety,  over¬ 
production.  These  losses  are  natural.  If  they  were  not  cared 
for  by  the  rate  of  reproduction,  the  birds  would  long  ago  have 
been  exterminated.3  On  the  other  hand,  if  the  rate  of  repro¬ 
duction  exceeded  the  natural  losses,  birds  would  long  ago  have 
overpopulated  the  surface  of  the  earth.  When  to  the  natural 
perils  is  added  enormous  loss  from  unnatural  causes,  due  to 
advancing  civilization — the  intervention  of  man  they  can¬ 
not  indefinitely  withstand  the  combined  assault  upon  their 

ranks. 


8  Forbush,  Game  Birds,  Wild-Fowl  and  Shore  Birds,  1912 ;  see 
pecially  pp.  399-595.  Grinnell,  Bryant  and  Storer,  Game  Birds 
California,  1918;  see  especially  pp.  6-60. 

3  Grinnell,  Science,  n.  s.,  LVI,  671-676,  1922. 
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It  is  estimated  that  in  a  single  storm  on  the  coast  of  the 
state  of  Washington  50,000  young  water  birds  lost  their  lives.4 
After  a  storm  in  May  dead  birds  of  26  species  were  found  in 
a  two-mile  stretch  of  the  Lake  Michigan  shore,  and  at  Racine 
645  dead  birds  of  22  species  were  found,  mostly  Warblers.5 
After  a  thunder  shower  on  Long  Island  30  dead  Robins  were 
found  on  an  acre  of  ground.6  Following  a  severe  hailstorm 
at  a  large  Great  Blue  Heron  colony  near  Lyons,  Colorado, 
in  1907,  great  numbers  of  the  birds  were  found  dead  among 
the  trees,  and  the  notebooks  of  Denis  Gale  indicate  that 
many  nests  in'  the  same  colony  were  ruined  by  a  windstorm 
in  1890.7  After  another  hailstorm  at  Boulder,  Colorado,  7 
or  8  Goldfinches  were  found  dead  on  a  single  lot.8  Several 
times  there  has  been  great  destruction  of  Bluebirds  in  the 
Middle  West  by  late  snowstorms.9  It  is  estimated  that  severe 
winter  weather  of  1903-4  reduced  the  Bob-white  in  New  Eng¬ 
land  by  95  per  cent,  and  many  other  birds  by  smaller  per¬ 
centages.10  After  a  storm  in  March,  1904,  a  careful  survey 
of  a  small  district  in  Southwestern  Minnesota  resulted  in  a 
calculation  that  a  million  and  a  half  Lapland  Longspurs  had 
perished.11  After  a  cyclone  in  South  Carolina  dead  Shear¬ 
waters  were  found  on  the  beach  in  “countless  numbers,”  with 
a  “great  many”  dead  Pelicans.12 

It  is  stated  that  in  one  stormy  spring  month  in  1907,  in 
Wisconsin,  Iowa,  Michigan  and  Minnesota,  “millions  of 
birds  lost  their  lives”  because  of  bad  weather  during  migra¬ 
tion.13  The  perils  of  migration  are  numerous,  not  the  least  of 
which  are  disastrous  storms  that  catch  “waves”  of  migrating 
birds  as  they  cross  large  bodies  of  water,  such  as  the  Great 

4  Reagan,  Auk,  XXVII,  92,  1910. 

4  Deane,  Auk,  XXXI,  548-549,  1914. 

*  Childs,  Auk,  XXX,  590,  1913. 

T  Henderson,  Condor,  IX,  162,  1907. 

8  Henderson,  Wilson  Bull.,  XX,  213-214,  1908. 

6  Widmann,  Bird-Lore,  VIII,  171,  1906. 

10  Forbush,  Auk,  XXII,  25-31,  1905. 

11  Roberts,  Auk,  XXIV,  369-377,  1907. 

u  Wayne,  Auk,  XI,  85,  1894. 

u  Sherman,  Bird-Lore,  XVII,  376,  1916. 
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Lakes  and  the  Gulf  of  Mexico.14  This  is  not  so  serious  with 
water  birds,  but  for  land  birds  in  flight  over  water  wet  plumage 
means  a  watery  grave.  It  is  estimated  that  during  a  storm 
on  Lake  Michigan  half  a  million  birds  washed  ashore,  and 
doubtless  only  a  small  proportion  of  those  that  lost  their  lives 
were  washed  in.  After  a  snowstorm  on  Lake  Huron  in  1906 
thousands  of  dead  birds  of  many  species  were  found  on  the 
shore.15  Hundreds  of  such  instances  as  the  foregoing  are 
related  in  the  scattered  periodical  literature  of  ornithology, 
and  doubtless  the  great  majority  never  get  into  print. 

Destruction  is  caused  not  only  by  storms  of  wind,  hail, 
snow  and  rain,  but  by  other  weather  conditions.  In  1912 
many  water  birds  perished  on  Lake  Cayuga,  New  York,  from 
the  freezing  of  the  water,  which  shut  off  their  food  supply.16 
The  loss  was  especially  heavy  in  case  of  Grebes  and  other 
birds  that  can  only  take  wing  from  open  water,  as  it  pre¬ 
vented  them  from  flying  elsewhere  in  search  of  food.  In  Mis¬ 
souri  a  few  years  ago  lightning  killed  an  entire  flock  of  56 
wild  Ducks  on  the  wing.17 

Besides  these  larger  disasters,  there  is  a  great  annual  loss 
of  bird  life  through  minor  accidents  of  many  kinds.  Birds 
are  frequently  found  tangled  in  strings  used  in  nest  building, 
or  caught  in  crevices  of  various  sorts,  just  as  Canaries  get 
their  feet  caught  in  the  cage  wires.  One  writer  found  in  a 
single  season  within  a  radius  of  two  miles  from  his  post- 
office,  13  nests  belonging  to  about  30  species  ruined  or  the 
eggs  or  nests  destroyed  in  various  ways,  though  chiefly  by  a 
late  snowstorm.18  A  recent  study  of  138  nests  belonging  to 
13  species  showed  that  casualties  resulting  from  destruction 
or  abandonment  of  the  nest  from  various  causes  reached  59 
per  cent,  only  76  young  birds  leaving  the  nests  alive.19  In 


14  Chapman,  The  Travels  of  Birds,  115-131,  1916.  Coward,  The 
Migration  of  Birds,  104-113,  1912. 

16  Saunders,  Auk,  XXI Y,  108-110,  1907. 

18  Cahn,  Auk,  XXIX,  437-444,  1912.  .  09F-  tonn 

17  Widmann,  Wilson  Bull.,  No.  69,  Vol.  XVI,  new  series,  2-5,  1909. 

“Ingersoll,  Condor,  XV,  81-86,  1913.  vvvm  19S  iqo« 

“  Clabaugh,  Condor,  XXVII,  114-115,  1925;  XXVIII,  128,  1926. 
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Yellowstone  Park  many  birds  are  known  to  have  lost  their 
lives  by  entering  hollows  in  the  bottoms  of  which  heavy, 
poisonous  gases  have  accumulated.  In  1902  birds  of  16  species 
were  found  dead  in  such  places.20  As  such  conditions  have 
existed  there  for  many  hundreds  of  years,  the  total  loss  of 
life  from  that  source  must  have  been  quite  considerable.  An¬ 
other  strange  death  trap  for  birds  is  the  “Niagara  Swan  Trap,” 
as  it  has  been  called.  Sometimes  large  flocks  of  Swans  alight 
upon  the  swift  water  of  the  river  above  the  falls  and  are 
unable  to  take  wing  in  time  to  avoid  being  carried  down  over 
the  falls  and  many  of  them  killed,  though  doubtless  the  ma¬ 
jority  of  them  survive  the  shock.  Among  the  notable  occur¬ 
rences  of  the  sort  are  those  of  1908  and  1912,  though  they 
were  also  noted  in  1909,  1910  and  1911.21  This  trap  has  been 
in  operation  for  thousands  of  years  and  the  aggregate  toll 
it  has  taken  must  be  large.  It  is  interesting  to  know  that 
it  was  observed  in  operation  as  early  as  1750,  as  shown  by  a 
letter  published  in  a  book  dated  175L22 

The  foregoing  are  but  a  few  among  the  many  kinds  of  cas¬ 
ualties  that  serve  to  keep  birds  in  check  under  natural  con¬ 
ditions,  unaffected  by  the  presence  of  man.  Disease  also 
claims  its  share  of  bird  victims,  though  the  investigation  of 
this  subject  has  as  yet  been  desultory,  covering  only  a  few 
species  of  game  birds  and  seldom  thorough  even  as  to  the  few, 
with  practically  no  investigation  of  diseases  of  non-game 
birds.  There  is  a  very  common  belief  that  dead  birds  and 
mammals  showing  no  marks  of  violent  death  are  never  found 

that  they  never  die  from  other  than  violent  causes.  Quite 
the  contrary  is  true. 

Gallinaceous  birds,  including  Grouse,  Pheasants,  Quail, 
Turkeys  and  domestic  fowl,  are  especially  subject  to  epidemic 
diseases.  Morse  in  discussing  a  “highly  contagious  and  rap¬ 
idly  fatal  disease”  that  appeared  among  the  Quail  of  the 


w  Mearns,  Condor,  V,  36-38,  1903. 

“Fleming  Am*  XXV  306-309  1908;  Auk,  XXIX,  445-448,  1912. 
1QA7C' °le’  xxyr>  63-65,  1909,  citing  Bartram,  1751,  and  Spencer, 

1907,  and  quoting  from  the  letter.  ’  ■ 


THE  DESTRUCTION  OF  BIRDS 


93 


United  States  about  20  years  ago,  briefly  includes  some  com¬ 
ments  on  a  disease  of  the  Grouse  in  England  and  Scotland, 
which  was  noticed  at  least  as  far  back  as  1817.  He  has  also 
considered  the  diseases  of  Pheasants  and  methods  of  preven¬ 
tion  and  treatment.  Very  recently  Gross  has  discussed  the 
diseases  of  the  Ruffed  Grouse.  So  serious  are  they  that  at 
a  recent  conference  of  the  American  Game  Protective  Asso¬ 
ciation  a  special  committee  was  appointed  to  investigate  the 
subject.23  Forbush  and  Grinnell,  Bryant  and  Storer,  have 
discussed  diseases  of  birds  in  their  books  on  game  birds.24 

A  large  number  of  Shore  Birds  of  various  species  perished 
apparently  from  some  unknown  disease  in  Montana  a  few 
years  ago.24a  Serious  epidemics  have  occurred  among  the 
wild  Ducks  about  Great  Salt  Lake  in  Utah,  and  Tulare  and 
Owens  Lakes,  California,  in  some  instances  also  affecting 
Herons  and  other  birds.  This  has  been  attributed  to  alkali 
poisoning,  from  the  large  quantities  of  alkali  taken  with  their 
food  during  dry  seasons.  Within  one  mile  along  a  slough 
1500  dead  Ducks  were  counted  at  one  time.25 

In  1908  a  serious  intestinal  tapeworm  epidemic  occurred 
among  the  Shearwaters,  Scoters,  Auklets  and  Murres  of  the 
State  of  Washington.  Each  bird  dissected  contained  hundreds 
of  parasites,  but  no  food.26  Many  other  instances  of  serious 
bird  diseases  are  known. 


Destruction  Due  to  the  Intervention  of  Civilized  Man 

All  of  the  foregoing  may  be  considered  normal  losses  which 
are  replaced  by  normal  reproduction;  otherwise  birds  would 

“Morse,  “Quail  Diseases  in  the  United  States,”  V.  8.  Bureau  of 
Animal  Industry  Circular  109,  1907;  “Diseases  of  Pheasants,  U.  8. 
dTpTaX  *«»■  380.  35-40  1910  Gross,  ‘™seasss  of  the 

Ruffed  Grouse,”  Science,  new  series  LX. 1 1,  55-57,  1925.  I  orousn, 
Game  Birds,  Wild-fowl  and  Shore  Birds,  540-541,  1912. 

M  Forbush,  Game  Birds,  Wtld-fowl  and  Shore  Birds,  o40-541 ,1912 
Grinnell,  Bryant  and  Storer,  Game  Birds  of  17  18,  43,  4  >, 

52  1918  Wetmore,  Auk,  XXXV11,  451,  i»2U. 

*  Wetmore,  “Mortality  among  Waterfowl  around  Great  Salt  Lake, 
Utah,”  V.  8.  Dept.  Agric.,  Bull  217,  1915;  “^he  Duck  Sickness  111 
Utah,”  Bull.  672,  1918.  Clarke,  Condor,  XV,  214-2^.6,  1916, 

26  Bowles,  Condor,  XI,  33-34,  1908, 
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long  ago  have  become  extinct,  as  such  losses  have  been  going 
on  for  ages.  They  are  the  result  of  incidents  for  which  Nature, 
in  the  development  of  species  and  their  interrelations,  has 
provided.  The  intervention  of  civilized  man  has  introduced 
many  new  factors  and  produced  far-reaching  changes  in  envi¬ 
ronment.  Some  of  the  losses  seem  inevitable,  others  may  be 
remedied.  Inasmuch  as  the  losses  and  reproduction  under 
natural  conditions  were  just  about  balanced,  it  is  obvious  that 
with  the  introduction  of  enormous  additional  annual  losses 
there  is  urgent  need  of  the  adoption  of  special  measures  of 
protection  and  encouragement  to  offset  those  additional  losses. 

We  have  destroyed  forests  and  ploughed  large  areas  of 
prairie  sod,  converting  the  places  they  once  occupied  into 
fields  and  orchards.  We  have  drained  swamps  and  ponds 
and  brought  water  through  canals  to  irrigate  lands  that  were 
once  arid.  We  have  built  cities,  railways  and  lighthouses  and 
strung  thousands  of  miles  of  wire  overhead,  each  of  which 
claims  its  numerous  avain  victims  each  year.  We  have  de¬ 
stroyed  nesting  sites  and  feeding  grounds  of  many  species  and 
provided  nesting  sites  and  feeding  ground  of  very  different 
character  for  others,  thus  producing  marked  changes  in 
faunas.  As  reproduction  and  food  are  both  necessary  to  the 
existence  of  any  species  of  bird,  the  destruction  of  proper 
nesting  ground  and  food  supplies  means  the  local  annihilation 
of  the  species.  The  total  loss  from  such  causes  is  large  and 
certain,  but  not  so  easily  visualized  as  some  of  the  losses 
due  to  accidents  resulting  from  human  agencies. 

Many  thousands  of  birds  are  killed  every  year  by  flying 
into  lighthouses  at  night  during  stormy  weather,  chiefly  in 
migration.27  In  8  years,  from  1897  to  1905,  2,000  birds,  rep¬ 
resenting  60  species,  blinded  by  the  light,  are  known  to  have 
lost  their  lives  by  flying  against  the  statue  of  William  Penn 
on  the  City  Hall  tower  (the  “Municipal  Bird  Trap,”  as  it 


q74  BieQinltt’  R'rd'Lore>  XL  110-113,  1909.  Gardiner,  Bird-Lore,  XVIII, 
”7,4'  J916  Chapman,  Tfte  Travels  of  Birds ,  123-126,  1916.  Coward 

L  B:rds-  104112’  1912‘  Ma°y  other  references  could 

be  cited  from  the  extensive  and  scattered  literature  of  the  subject. 
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has  been  called)  in  Philadelphia.28  Arc  lights  were  the  cause 
of  the  death  of  1,000  birds  in  one  night  at  Grand  Rapids, 
Michigan.29  Telephone,  telegraph  and  electric  light  and  power 
wires  take  a  heavy  toll  of  bird  life,30  the  birds  being  unable 
to  see  the  wires  while  in  swift  flight,  especially  when  the 
light  is  not  good  in  early  morning  and  late  evening.  Railway 
trains  and  automobiles  are  responsible  for  the  death  of  many 
young  birds,  and  some  adults. 

These  losses  seem  an  almost  inevitable  accompaniment  of 
civilization.  Perhaps  also  the  poisoning  of  birds  cannot  well 
be  avoided  in  many  instances.  Aughey  reported  that  30,000 
birds  were  poisoned  in  one  season  in  one  county  of  Nebraska, 
but  that  was  done  deliberately  because  the  farmers  suspected 
them  of  damaging  the  corn  crop.31  Whether  poisons  and 
fumigants  used  in  orchards  in  the  fight  against  insects  have 
killed  as  many  birds  as  some  people  suppose  is  questionable,32 
but  there  is  apparently  no  doubt  that  a  considerable  number 
perish  from  this  cause.33  Certainly  poison  set  out  for  coy¬ 
otes  has  destroyed  many  Vultures  and  other  scavengers.  In 
some  places  the  death  of  numbers  of  Ducks  has  been  attributed 
to  lead  poisoning  by  the  shot  obtained  at  the  bottoms  of  ponds 
and  lakes  and  swallowed  by  the  birds  with  their  food.  Lead 
poisoning  has  been  known  for  years  among  upland  game  birds 
in  England,  developing  shortly  after  each  hunting  season.34 
This  is  an  indirect  result  of  hunting,  which,  within  reasonable 
limits,  is  justifiable.  It  might  not  be  out  of  place  here  to 
mention  another  peculiar  cause  of  death  of  birds  as  an  indi¬ 
rect  result  of  hunting.  Sportsmen  have  frequently  fired  at  a 
bird  and  seen  it  at  once  drop  dead,  but  have  been  unable  to 


38  Mercer,  American  Ornithology,  V,  53-54,  1905. 

Proc.  Amer.  Assn,  of  Museums,  IV,  42-43,  lam. 

80  Emerson,  Condor,  VI,  37-38,  1904 

81  Aughey,  1st  Kept.  V.  8.  Entom.  Comm.,  343. 

™  Bird-Lore,  XVI,  402,  1914 

^Howell,  Condor,  XVI,  54-55,  1914.  oioqio 

34  Warburton,  Condor,  XIX,  141,  1917  Bowles,,  A«fc,  XXV  3  , 

1908.  Wetmore,  “Lead  Poisoning  in  Waterfowl,  U.  8  gept.  A^rto., 
Bull  793,  1919,  citing,  on  p.  11,  The  Field  (London),  XLV11,  1»9, 
267, '1876;  LIX,  232,  1882. 
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find  any  marks  of  shot  or  other  injury.  According  to  Beebe,35 
in  such  instances  death  is  caused  by  a  few  very  tiny  drops 
of  blood  in  the  brain,  resulting  from  hemorrhage,  due  to  fright. 
Perhaps  many  birds  found  dead  without  marks  of  violence, 
where  no  shot  has  been  fired,  have  died  of  fright  from  other 
causes. 

Overstocking  the  range  by  cattle  in  arid  portions  of  the 
southwestern  part  of  the  United  States  has  seriously  affected 
some  species  of  birds,  especially  the  Masked  Quail.38 

Serious  fires  resulting  from  the  activities  of  man,  avoidable 
or  otherwise,  take  a  heavy  toll  of  bird  life.  Annually  thou¬ 
sands  of  birds  lose  their  lives  in  the  United  States  in  forest 
and  prairie  fires.37  Not  infrequently  similar  losses  of  life 
occur  during  the  burning  of  buildings.  This  was  observed 
especially  during  a  big  fire  in  Philadelphia  in  1906.38 

These  more  or  less  unavoidable  losses  due  to  factors  intro¬ 
duced  by  civilization,  however,  are  insignificant  in  comparison 
with  the  wanton,  deliberate,  wasteful  destruction  from  various 
activities  of  human  beings,  a  few  of  the  minor  of  which 
will  be  first  mentioned  before  proceeding  to  the  major  ac¬ 
tivities. 

Ornithologists  have  frequently  been  charged  with  too  much 
destruction  of  bird  life  in  obtaining  skins  for  study  purposes. 
The  loss  from  this  source,  however,  is  wholly  negligible,  and 
is  much  more  than  offset  by  the  good  the  collections  have  done 
in  giving  students  a  better  idea  of  the  structure  and  food 
habits  of  the  birds.  Perhaps  more  birds  have  been  destroyed 
in  a  single  hunting  season  than  there  are  in  all  the  bird  col¬ 
lections  of  the  world.  Most  ornithologists  and  oologists  are 
in  thorough  sympathy  with  the  idea  of  bird  protection,  and 
only  take  such  birds  and  eggs  as  they  need  in  their  studies. 
However,  there  are,  or  at  least  in  the  past  have  been,  notable 
exceptions.  The  Norris  collection  is  said  to  have  contained 

80  Beebe,  The  Bird,  201-202,  1906. 

30  Judd,  V.  8.  Biol.  Surv.,  Bull.  21,  46-47,  1905. 

81  Richter,  The  Oologist,  XLII,  124,  1925. 

88  Coward,  The  Migration  of  Birds,  112,  1912. 
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1,274  sets  of  eggs  of  5  species,39  for  which  there  seems  to  be 
no  adequate  excuse. 

The  small  boy  with  a  cheap,  but  effective,  gun  is  doubtless 
responsible  for  his  fair  share  of  damage  to  the  birds.  That 
is  the  fault  of  his  education.  Much  more  reprehensible  is 
the  grown  man  who  wanders  about  with  a  gun  and  fires  at 
every  bird  that  crosses  his  path.  Instead  of  displaying  his 
skill  and  prowess,  as  he  fondly  believes,  he  only  displays  his 
ignorance  or  wilful  disregard  of  the  welfare  of  the  human  race 
and  his  lack  of  appreciation  of  the  beauty  of  the  birds. 

There  are  at  least  three  major  causes  of  the  destruction  of 
birds  by  the  human  race,  outweighing  in  importance  all  other 
causes,  all  within  the  control  of  men  and  women  and  all  de¬ 
serving  more  extended  discussion. 

The  Market  Hunter. — Every  sportsman  and  naturalist  is 
familiar  with  the  decrease  in  the  number  of  game  birds,  some 
of  which  have  been  completely  exterminated  during  the  past 
century  and  others  are  rapidly  approaching  extinction.  The 
reason,  or  at  least  one  important  reason,  is  not  difficult  to 
find.  No  species  can  long  withstand  the  drain  upon  its  num¬ 
bers  to  which  some  game  bird  species  have  been  subjected. 

The  extermination  of  the  Passenger  Pigeon  in  the  United 
States  is  a  disgrace  to  civilization.  A  century  ago  these  beau¬ 
tiful  birds  occurred  in  the  Eastern  United  States  in  flocks  of 
incredible  size.  In  the  literature  of  that  early  period  are 
numerous  descriptions  of  the  migration  of  the  pigeons  in  such 
numbers  as  to  darken  the  sky  and  shut  out  the  light  of  the 
sun.  Now  there  is  not,  so  far  as  is  known  to  naturalists,  a 
single  individual  of  the  species  living.  The  offer  of  large 
rewards  for  information  concerning  any  living  specimens  m  a 
wild  state  in  1910,  1911  and  1912  failed  to  bring  such  infor¬ 
mation  The  last  known  example  died  on  September  1,  1914, 
in  captivity,  at  the  age  of  about  29  years.*"  The  birds  were 
killed  at  their  “roosts,”  not  by  hundreds  or  thousands,  but 


®  Hornaday,  2nd  Ann  Rept  N.  Y.  Zool.  Soc.,  88-91. 
"Shufeldt,  Auk,  XXXII,  30,  1915. 
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by  tons,  for  the  market.  Those  who  saw  the  great  flocks  boldly 
asserted  that  it  would  be  impossible  to  exterminate  them,  yet 
a  few  years  later  they  were  gone,  closely  paralleling  the  his¬ 
tory  of  the  American  bison,  which,  though  not  yet  extinct, 
is  virtually  so.  Audubon  tells  of  seeing  schooners  at  the  New 
York  wharfs  loaded  in  bulk  with  the  Pigeons,  selling  at  1  cent 
each,  in  1805,  and  Roney  estimated  that  in  1878  1,500,000 
dead  birds  and  80,532  live  ones  were  shipped  from  near  Pe- 
tosky,  Michigan.41  Many  such  statements  have  appeared  in 
the  periodical  -  literature  of  the  past  century.  No  one  who 
reads  the  numerous  accounts  of  the  ruthless  slaughter  need 
wonder  what  has  become  of  the  Passenger  Pigeon,  a  species 
whose  rate  of  reproduction  was  so  low  that  it  must  have  re¬ 
quired  more  than  two  years  for  each  pair  to  reproduce  a  pair 
under  normal  circumstances.  Even  a  much  more  prolific 
species  could  not  long  survive  such  an  onslaught. 

It  was  announced  several  years  ago  that  9  species  of  Ameri¬ 
can  birds  had  been  exterminated  in  50  years  and  others  were 
rapidly  disappearing.42  Among  the  game  birds  formerly  abun¬ 
dant  over  a  wide  range  but  now  scarce,  rare,  or  extinct  may  be 
mentioned  the  Eskimo  Curlew,  Wood  Duck,  Woodcock,  Black- 
bellied  Plover,  Golden  Plover  and  Long-billed  Dowitcher.43 
Ducks  are  greatly  lessened  in  numbers  almost  everywhere, 
though  laws  now  limiting  the  bag  and  prohibiting  spring 
shooting  will  have  a  marked  tendency  to  check  the  rate  of 
decrease,  if  not  to  restore  a  portion  of  the  loss.  The  Eider 
Duck,  once  abundant  on  the  Atlantic  Coast  of  North  America, 
is  now  quite  scarce.44 

The  wild  Turkey,  formerly  abundant,  has  been  exterminated 
over  a  large  part  of  its  former  range,  is  said  to  be  entirely 


-“Palmer,  Yearbook  17.  ff.  Dept  Agric.  for  1899,  269.  Deane,  Auk, 
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extinct  in  New  England  and  is  becoming  scarce  elsewhere.45 
It  has  been  the  practice  in  Northern  New  Mexico  to  kill  them 
by  wagon-loads  when  they  congregate  about  the  scattered 
springs  in  the  autumn.46  Prairie  Chickens,  once  abundant 
on  the  Western  prairies,  have  reached  the  vanishing  point  in 
many  places  and  have  been  greatly  reduced  everywhere,  by 
ruthless  slaughter  for  the  market.  In  1864  one  shipment  of 
these  birds  weighed  20  tons  and  some  dealers  sold  from  150,000 
to  200,000  in  six  months.47  The  Heath  Hen,  a  bird  of  the 
wooded  districts  of  the  Eastern  United  States,  has  been  re¬ 
duced  to  a  very  small  remnant  confined  to  Martha’s  Vineyard. 
In  1874  11,400  Prairie  Chickens  and  4,400  Quail  were  shipped 
from  3  Western  townships,48  while  9,000,000  Bob-whites  were 
killed  for  the  market  in  Alabama  in  one  season.49  One  dealer 
in  Washington  sold  100,000  Bob-whites  in  1902;  in  a  single 
week  8,400  California  Quail  were  killed  at  one  spring  in  1891, 
and  at  that  time  100,000  of  them  were  marketed  in  San  Fran¬ 
cisco  annually.50 

The  Upland  Plover,  one  of  the  most  insectivorous  species 
of  shore  birds,  which,  if  unmolested,  would  doubtless  have  been 
a  great  aid  in  the  warfare  against  the  cotton-boll  weevil,  was 
slaughtered  in  Texas  “by  the  wagon-load”  for  the  mar¬ 
ket,  and  where  it  once  swarmed  it  is  now  comparatively 
rare.51 

In  1909  5,719,214  game  birds  were  killed  for  the  market  in 
Louisiana,  where  birds  from  the  North  congregate  in  the  win¬ 
ter,  and  in  1821  48,000  Golden  Plovers  were  killed  in  one  day 
at  a  lake  near  New  Orleans.52 


45  Judd,  “The  Grouse  and  Wild  Turkeys  of  the  United  States  and 
Their  Economic  Value,”  U.  8.  Biol.  Surv.,  Bull.  24,  48,  1905.  Sherman, 
Wilson  Bull.,  XXV,  87-90,  1913. 

46  Bailey,  Auk,  XXI,  352,  1904. 

47  Forbush,  Mass.  Agric.  Dept.,  Bull.  9,  66,  1915. 

^Aughey,  1st  Kept.  U.  8.  Entom.  Comm.,  345. 

48  Forbush,  Mass.  Agric.  Dept.,  Bull.  9,  66,  1915. 

50  Judd,  “The  Bob-white  and  Other  Quails  of  the  United  States  in 
Their  Economic  Relations,”  V.  8.  Biol.  8urv.,  Bull.  21,  16-18,  48-49, 
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With  the  almost  innumerable  accounts  of  which  the  fore¬ 
going  are  but  a  few  samples,  need  one  ask  what  has  become  of 
the  game  birds  once  so  abundant  in  the  United  States?  How¬ 
ever,  the  depredations  of  the  market  hunters  have  not  stopped 
with  what  are  now  generally  considered  game  birds.  It  seems 
strange  that  Flickers,  included  among  our  very  valuable  in¬ 
sectivorous  birds,  were  once  sold  as  game  in  the  open  market. 
Robins  were  formerly  sold  in  the  American  markets  and  not 
so  very  long  ago  at  that.  One  dealer  in  Washington,  D.  C., 
sold  2,600  in  one  month,  and  4,000  were  killed  in  Pittsboro, 
South  Carolina,  at  one  time  as  late  as  the  winter  of  1911- 
1912.53  Many  of  them  have  found  their  way  into  the  market 
under  the  name  “Rice  Birds”  and  been  eaten  by  people  who 
were  totally  ignorant  of  the  fact  that  they  were  eating  Robins. 
The  real  Rice  Birds,  or  Bobolinks,  have  been  extensively  sold 
for  food.  One  million  are  said  to  have  been  killed  for  the 
market  near  Philadelphia  in  one  month.54 

Farmers’  contests,  not  having  for  their  object  even  the  mar¬ 
keting  of  the  birds,  have  destroyed  their  thousands,  a  good 
example  of  which  occurred  in  Georgia  in  1911,  when  11,231 
Meadowlarks  were  killed  for  prizes,65  the  excuse  offered  for 
this  wanton  act  being  that  the  birds  are  enemies  of  the  corn. 
Ignorance  on  the  part  of  legislators  has  also  at  times  led  to 
great  destruction  of  useful  birds  through  the  operation  of 
bounty  acts,  not  only  in  case  of  such  gregarious  species  as 
Blackbirds,  but  also  in  case  of  some  of  the  most  useful  of  the 
Hawks  and  Owls. 

The  House  Cat. — One  of  the  most  disastrous  activities  of 
man  in  relation  to  bird  life  is  the  introduction  of  the  domestic 
cat.  The  assertion  that  certain  pet  cats  do  not  catch  birds 
because  of  their  good  breeding  and  training  is  not  borne  out 
by  investigation.  Cats  whose  owners  were  positive  they  did 
not  catch  birds  have  in  many  cases  been  carefully  watched 

63  Forbush,  4th  Ann.  Rept.  Mass.  State  Ornithologist,  28,  1912. 
Hornaday,  2nd  Ann.  Rept.  N.  Y.  Zool.  Soe.,  85. 

01  Sullivan,  Economic  Value  of  Bird  Life,  13-14,  1912. 

65  Bird-Lore,  XIII,  123,  1911. 
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while  young  birds  were  leaving  the  nest  and  found  to  catch 
them  one  after  another.  In  alleged  proof  of  the  .fact  that  cer¬ 
tain  cats  would  not  catch  birds  it  has  often  been  asserted  that 
they  watch  Robins  on  the  lawn  and  do  not  molest  them,  but 
careful  observation  of  such  cats  has  usually  proved  that  they 
do  catch  the  young  birds  as  they  leave  the  nests.  The  act  Is 
instinctive,  handed  down  from  parent  to  offspring  for  a  thou¬ 
sand  thousands  of  generations.  Springing  upon  a  fluttering 
young  bird  is  an  impulsive  response  to  external  stimuli — an 
instinct  coming  up  out  of  the  whole  past  history  of  the  cat 
tribe,  not  a  mere  habit  to  be  corrected  by  any  amount  of 
breeding  and  training. 

The  cat  has  been  the  subject  of  a  large  amount  of  careful 
investigation  by  naturalists  for  the  purpose  of  determining 
just  its  economic  status,  resulting  in  the  conviction  that  it 
does  a  great  deal  more  damage  in  the  destruction  of  birds 
than  good  in  the  destruction  of  mice  and  rats.56  Cats  destroy 
more  birds  than  any  other  animal  except  man — 1,500,000  an¬ 
nually  in  New  England,  according  to  Forbush,  and  3,500,000 
annually  in  New  York,  according  to  Fisher.67  In  Massachu¬ 
setts  226  cats  under  observation  killed  624  birds  in  one  day,58 
even  pet  cats  “taught  from  kittenhood  not  to  kill  birds”  being 
caught  in  the  act.  On  one  Connecticut  estate  5  cats  killed 
1,000  young  Pheasants,  and  200  predatory  cats  engaged  in 
killing  birds  were  killed  in  3  years.59  Cats  running  wild  on 
the  Island  of  Aldabra,  Africa,  have  exterminated  an  interest¬ 
ing  and  unique  bird,  the  Flightless  Rail,  and  in  1898  were 
rapidly  annihilating  13  native  species  of  birds  on  Chatham 
Island.60  Reagan,  an  authority  on  predaceous  birds  and  mam¬ 
mals,  who  spent  a  great  deal  of  time  in  investigating  their 


66 Forbush,  “The  Domestic  Cat:  Bird  Killer,  Mouser,  and  Destroyer 
of  Wild  Life;  Means  of  Utilizing  and  Controlling  It,”  Mass.  Board  of 
Agriculture,  Economic  Biology,  Bull.  2,  1916. 

67  Sullivan,  Economic  Value  of  Bird  Life,  14,  1912. 

68  Forbush,  “Facts  about  Cats,”  Bird-Lore,  XVII,  165-167,  1915. 
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habits  and  economic  relations,  says  that  the  domestic  cat 
“destroys  in  the  aggregate  more  wild  birds  and  young  poultry 
than  all  lUe  native  natural  enemies  combined.”  61  Lantz,  in 
his  study  of  the  field  mice,  reached  the  following  conclusion 
in  regard  to  the  cat:  63 

“The  ordinary  farm  cat  is  exceedingly  destructive  to  small 
birds  and  game,  and  the  number  that  cats  annually  kill  is  im¬ 
mense.  House  cats  are  usually  too  well  fed  to  make  good 
mousers,  and  are  believed  to  aid  in  the  spread  of  diseases 
among  human  beings.  In  spite  of  the  usefulness  of  individual 
cats  in  destroying  mice,  every  community  would  be  better  off 
for  a  large  reduction  in  its  feline  population.” 

Campbell,  in  urging  legislative  action  in  Australia  to  make 
owners  of  cats  responsible  for  the  action  of  the  cats  if  allowed 
to  run  at  large,  said:  63 

“The  extent  of  the  destruction  of  young  birds  by  even  the 
pet  cats  of  the  household  in  country  and  suburban  districts  is 
appalling.” 


One  need  not  wonder  that  naturalists  everywhere  look  upon 
the  cat  with  misgiving.  Societies  having  for  their  object  hu¬ 
manity  to  lower  animals  have  recognized  the  menace  of  the 
cat.  It  is  reported  that  the  Society  for  the  Prevention  of 
Cruelty  to  Animals  caused  174,925  cats  to  be  put  to  death  in 
New  York  City  alone  in  1914.64 

Legislation  aimed  at  the  control  of  cats  and  the  prevention 
of  the  destruction  of  birds  thereby  has  been  attempted  in 
many  places  and  actually  put  into  operation  in  some  locali¬ 
ties.65  In  California  the  experiment  of  manicuring  pet  cats 
to  prevent  them  from  catching  birds  has  been  tried  with 


“Fisher,  “The  Economic  Value  of  Predaceous  Birds  and  Mammals” 
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success.66  If  that  could  be  done  with  all  cats  of  acknowl¬ 
edged  ownership  and  the  myriads  of  strays  summarily  dis¬ 
posed  of,  much  good  would  be  accomplished. 

The  Millinery  Trade. — Lest  the  fair  sex  feel  slighted,  it 
may  be  said  that  while  the  slaughter  of  game  birds  by  sports¬ 
men  and  market  hunters  has  been  in  progress,  the  destruction 
of  non-game  birds  for  millinery  purposes  has  been  as  great  or 
greater.  The  terrific  drain  of  the  feather  trade  upon  bird  life 
in  the  past  century,  not  yet  altogether  terminated,  is  but 
little  appreciated  by  those  responsible  for  it.  It  would  stop  at 
once  if  women  everywhere  would  refuse  to  buy  the  feathers 
and  skins.  “Adornment”  of  hats  by  such  means  is  a  barbarous 
custom,  anyhow,  and  seldom  adds  to  the  attractiveness  of  the 
wearer. 

Since  dealers  have  discovered  that  the  world  is  awakening 
to  the  enormity  of  the  trade  and  its  disastrous  results,  general 
statistics  on  the  subject,  especially  with  reference  to  our  na¬ 
tive,  law-protected  birds,  are  unobtainable.  Isolated  items 
become  known  from  time  to  time,  and  a  few  of  these  culled 
from  various  sources  may  throw  some  light  upon  the  subject. 
Many  of  the  birds  used  are  of  species  that  range  over  the 
United  States  in  summer,  but  retire  to  Central  or  South  Amer¬ 
ica  for  the  winter,  so  that  their  destruction  even  far  south¬ 
ward  directly  affects  the  people  of  the  United  States.  The 
slaughter  will  continue  in  out-of-the-way  places  as  long  as  the 
market  furnishes  a  demand  for  plumage. 

The  work  of  the  Audubon  Societies  and  other  organizations 
and  individuals  in  discouraging  the  use  of  plumage  has  pro¬ 
duced  good  results.  Most  non-game  birds  are  now  theoreti¬ 
cally  protected  by  law  in  most  American  States  and  some  for¬ 
eign  countries.  A  decisive  blow  to  the  trade  would  be  the 
adoption  everywhere  of  laws  prohibiting  the  importation  of 
foreign  plumage,  as  well  as  forbidding  the  wearing  of  plumage 
of  wild  birds.  In  1913  the  movement  for  the  general  restric¬ 
tion  of  the  traffic  in  bird  skins  began  to  have  its  effect,  with 
Calif.  Fish  and  Game,  V,  82,  1919. 
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the  adoption  of  a  law  prohibiting  their  importation  into  the 
United  States,  a  pending  bill  of  the  same  sort  in  Great  Britain, 
and  favorable  discussion  of  such  laws  in  Germany,  Holland, 
Denmark,  Austria,  Switzerland  and  Australia.  The  effect 
of  the  passage  of  the  American  law  was  immediate  and  shows 
what  can  be  done  to  check  the  extermination  of  some  of  the 
most  beautiful  birds  in  the  world  if  a  few  leading  nations 
would  adopt  and  enforce  stringent  laws  on  the  subject.  Within 
ten  days  after  the  signing  of  the  law  by  President  Wilson  the 
decline  in  the  London  feather  market  began,  and  out  of  1174 
lots  offered  for  sale  at  the  auctions  368  were  withdrawn  “be¬ 
cause  of  bad  prices  and  no  buyers.”  67 

Any  doubt  that  the  millinery  trade  has  been  responsible 
for  the  practical  extermination  of  several  very  beautiful  birds 
and  a  great  decrease  in  many  others  will  be  set  at  rest  by  the 
perusal  of  the  testimony  given  before  a  committee  of  the 
United  States  House  of  Representatives  at  a  hearing  on  the 
proposal  to  prohibit  the  importation  of  feathers  of  wild  birds.68 
The  list  of  over  100  species  threatened  with  destruction  in¬ 
cludes  the  various  species  of  Birds  of  Paradise,  Crowned 
Pigeon,  Scarlet  Ibis,  Egrets,  Resplendent  Trogon,  Lyre  Bird, 
Cock  of  the  Rock  and  other  very  beautiful  creatures.  As 
early  as  1901  it  was  stated  that  the  Namo,  a  bird  of  the 
Hawaiian  Islands,  had  been  exterminated  for  its  feathers  and 
that  “the  Oo  must  soon  share  its  fate.”  69  Beebe,  who  has 
made  a  special  study  of  the  beautiful  Asiatic  Pheasants,  says 
that  many  of  the  species  are  fast  nearing  extinction.70 

Various  fairy  stories  put  into  circulation  by  the  feather 
trade,  to  the  effect  that  the  plumes  marketed  are  the  moulted 
feathers  picked  up  from  the  ground  or  plucked  from  live  birds 
in  captivity  on  bird  farms  are  without  the  slightest  foundation 
in  fact,  except  as  to  the  Ostrich  plumes  from  the  Ostrich 


67  Auk.  XXXI,  289-290.  1914. 
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farms.  The  feathers  of  Egrets  and  other  wild  birds  are  ob¬ 
tained  by  killing  the  birds,  mostly  during  the  nesting  season, 
when  the  plumage  is  at  its  best,  thus  not  only  destroying  the 
adult  birds,  but  preventing  reproduction  or  causing  the  death 
of  the  nestlings  by  starvation;71  hence  the  tremendous  havoc 
of  the  business.  That  such  a  cruel  business  should  ever  have 
had  the  general  support  of  the  fair  sex  is  explainable  only 
on  the  theory  that  they  were  ignorant  of  the  facts.  Moulted 
feathers  are  almost  altogether  worthless  and  cannot  be  ob¬ 
tained  in  quantity,  and  moulted  wings  and  skins  are  entirely 


impossible. 

A  glance  at  some  of  the  available  millinery  statistics  is  in¬ 
structive.  In  1878  it  was  estimated  that  there  were  3,000,000 
White  Egrets  in  Florida  alone,  but  so  swift  was  their  destruc¬ 
tion  that  10  years  later  they  were  scarce  everywhere.72  The 
Egrets  and  other  members  of  the  Heron  family  are  particu¬ 
larly  susceptible  to  attack  and  easily  killed  because  of  their 
habit  of  nesting  in  colonies.73 

Palmer  tells  us  that  one  gunner  in  1883  marketed  3,000 
Terns  from  Long  Island;  that  about  the  same  time  40,000  of 
them  were  said  to  have  been  killed  at  Cape  Cod,  that  two 
men  at  Tampa  Bay,  Florida,  had  a  contract  for  the  delivery 
of  30,000  Terns  in  one  season;  that  one  man  employed  from 
40  to  60  gunners  in  shooting  Herons  during  the  nesting  season 
for  their  plumes;  another  boasted  that  he  had  killed  300 
Herons  in  one  afternoon;  while  two  others  claimed  to  have 
killed  130,000  Herons,  Egrets  and  Terns  in  one  season.74 

According  to  Forbush,75  in  Oregon,  from  1900  to  1908,  from 
20  to  30  camps  were  engaged  in  killing  Grebes  for  the  feather 
trade;76  over  1,500,000  Egrets  were  killed  in  Venezuela  in 
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73  Sullivan,  Economic  Value  of  Bird  Life,  La- 1% 

73  Cooke,  V.  S.  Biol.  Surv.,  Bull.  45,  7,  191»-  979  974 

74  Palmer  Yearbook  V.  S.  Dept.  Agnc.  for  1899,  272-_74 
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1898  for  their  plumes;  400,000  Hummingbird  skins  were 
shipped  from  the  West  Indies  to  1  London  dealer  in  1  year; 
2  dealers  for  some  years  prior  to  1907  shipped  12,000  Bird  of 
Paradise  skins  every  3  months;  and  250,000  Albatrosses  were 
killed  in  1  year  on  Pacific  Islands. 

Sullivan  77  says  that  70,000  song  birds  were  killed  on  Long 
Island  in  4  months,  and  that  at  one  auction  in  London  400,000 
bird  skins  from  America  and  350,000  from  India  were  sold. 
Not  many  years  ago  1  London  sale  involved  19,029  Bird  of 
Paradise  skins.78 

Ridgway,79  in  his  report  on  the  Hummingbirds,  says  that 
3,000  skins  of  these  beautiful  birds  were  included  in  a  single 
consignment  from  Brazil  in  1888,  12,000  were  sold  in  London 
in  1  day,  and  400,000  skins,  mostly  Hummingbirds,  were  sold 
at  auction  in  the  same  city  and  the  same  year,  in  1  week.  Ten 
tons  of  Ptarmigan  skins  were  shipped  from  Russia  in  a  single 
consignment.80  Three  auction  sales  alone  in  London  in  1911 
involved  skins  of  129,168  Egrets,  13,598  Herons,  20,698  Birds 
of  Paradise,  41,090  Hummingbirds,  9,464  Eagles  and  Condors 
and  9,470  other  birds.81  In  1  wareroom  60  tons  of  feathers 
of  the  wild  South  American  Rhea  were  found,  and  34  tons 
were  exported  from  Buenos  Aires  in  6  months  in  1913.82  Such 
feathers  have  been  admitted  to  the  United  States  as  Ostrich 
feathers,  though  the  birds  do  not  belong  to  the  Ostrich  family. 
The  bright  plumage  of  Orioles  of  various  species  has  led  to 
great  slaughter,  especially  in  Central  America.83 

In  1909,  15  Japanese  subjects  were  arrested  by  the  United 
States  Revenue  Cutter  Thetis  for  poaching  on  Laysan, 
Hawaiian  Islands,  with  119,000  bird  wings  in  their  possession, 
having  previously  shipped  128,000,  and  8  more  Japanese, 


77  Sullivan,  Economic  Value  of  Bird  Life.  13  191  o 

78  Museum  News,  VII,  54,  1912.  ’ 

m  l  -  8-  Natl.  Museum  for  1890,  256 

Judd,  V.  S.  Biol.  Surv.,  Bull.  24,  47,  citing  Engelhardt  A  Russian 
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arrested  on  Lisiansky,  had  about  140,000  wings  and  had 
shipped  about  108, 000.84  Thousands  of  Albatrosses  were  at 
one  time  imprisoned  on  the  Hawaiian  Islands  by  feather 
poachers,  to  die  of  starvation,  so  as  to  absorb  the  fat  before 
death  and  thus  make  the  plumage  easier  to  prepare  for  the 
market. 

“Only  the  thoughtless  and  ignorant  still  hold  that  the  grace¬ 
ful  forms  and  beautiful  plumage  of  these  masterpieces  of  Na¬ 
ture  [birds]  serve  their  highest  purpose  when  worn  on  a  hat 
for  a  brief  season,  to  be  then  cast  aside  and  forgotten,  the 
plumage  dimmed  and  faded,  the  beautiful  songs  quenched 
forever.” 85 


84  Army  and  Navy  Register,  Feb.  19,  1910,  quoted  at  length  in  Aulc, 
XXVII  243-244,  1910.  See  also  Testimony  before  Cong.  Tariff  Comm., 

1913,  5325-5326.  „  „  ,  .  .  1(™ 

85  Henshaw,  Yearbook  U.  S.  Dept.  Agnc.  for  1907,  165. 
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Many  things  can  be  done  not  only  to  prevent  undue  destruc¬ 
tion  of  birds,  but  also  to  encourage  them  and  increase  their 
numbers  where  advisable.  Foremost  among  these  is  the  crea¬ 
tion  of  a  healthy  public  sentiment  by  the  dissemination  of 
accurate  information.  An  astonishing  number  of  otherwise 
well-informed  people  are  totally  ignorant  of  the  practical  value 
of  birds — their  relation  to  human  welfare.  Much  is  being 
done  to  correct  this.  Much  more  should  be  done. 

The  interest  of  thousands  of  school  teachers  has  been  en¬ 
listed  and  they  have  introduced  the  study  of  birds  into  the 
curricula  of  their  schools,  but  there  are  large  areas  where 
nothing  of  this  kind  has  yet  been  done.  The  Audubon 
Societies,  with  their  junior  organizations,  are  doing  splendid 
work  along  this  line,  a  work  that  should  be  pushed  into  every 
corner  of  the  land.  In  a  great  many  localities  the  Boy  Scout, 
Girl  Scout  and  kindred  movements  are  doing  good  work  in 
interesting  the  youth  of  the  land  in  Nature,  including  the 
birds.  It  is  quite  customary  in  some  portions  of  the  country 
to  call  upon  the  Boy  Scouts  to  post  notices  in  the  forests  and 
along  the  highways,  urging  people  to  protect  the  birds  and 
spare  the  wild  flowers.  Such  organizations  should  be  given 
every  possible  encouragement  and  every  effort  should  be  made 
to  get  executives  for  the  organizations  who  are  themselves  well 
trained,  in  order  that  the  information  they  pass  along  to  the 
boys  and  girls  may  be  accurate.  Many  newspapers  are  willing 
to  give  space  to  articles  bearing  upon  this  subject,  and  such 
articles  should  be  prepared  by  men  and  women  who  have  made 
sufficient  study  of  the  subject  to  avoid  misleading  statements. 
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Much  may  be  done  by  those  interested  in  the  study  of  birds 
to  encourage  the  newspapers  of  their  localities  to  devote  more 
space  to  the  subject,  in  connection  with  other  phases  of  natu¬ 
ral  science,  and  to  furnish  the  editors  with  information. 

Such  a  campaign  of  education  is  essential  to  the  passage  of 
wise  laws  for  the  protection  of  birds,  but  the  passage  of  laws 
cannot  solve  the  problem.  Laws  will  not  be  enforced  without 
enthusiastic  public  sentiment  behind  them.  A  sufficient  police 
force  to  patrol  the  whole  country  and  watch  for  violations  of 
the  law  is  not  practicable.  Furthermore,  the  great  majority 
of  officers  charged  with  the  enforcement  of  laws  do  not  even 
know  there  are  any  laws  for  the  protection  of  any  but  the 
game  birds,  have  not  the  slightest  knowledge  of  the  need  of 
such  protection  or  of  the  importance  of  birds,  and  are  totally 
devoid  of  any  interest  in  the  subject.  Hence  our  chief  hope 
lies  in  the  educational  campaign,  the  dissemination  of  knowl¬ 
edge,  the  creation  of  public  sentiment  based  upon  that  knowl¬ 
edge. 

A  number  of  sportsmen’s  associations  in  the  United  States 
are  engaged  in  intelligent  patriotic  efforts  to  conserve  game 
birds.  Many  of  their  members  are  also  interested  in  the  pro¬ 
tection  of  non-game  birds.  They  should  receive  support  in  all 
proper  endeavors.  It  is  not  at  all  advisable  to  prevent  hunt¬ 
ing,  but  it  is  quite  important  to  place  it  under  proper  control ; 
otherwise  in  a  short  time  there  will  be  no  hunting.  Extreme 
sentimentalists  who  demand  complete  cessation  of  hunting 
in  most  cases  eat  the  flesh  of  fishes  and  mammals  killed  in 
quite  as  cruel  ways  as  is  the  game  killed  by  the  hunter.  The 
need  is  of  intelligent  conservation  in  the  interests  of  all  the 
people,  and  that  is  what  most  sportsmen’s  organizations  are 
seeking.  They  may  sometimes  make  mistakes,  as  we  all  do, 
but  their  motives  are  usually  good  and  mistakes  can  usually 

be  corrected  if  detected  in  time. 

The  early  bird  laws  of  the  United  States  provided  for  the 
destruction  of  birds  by  means  of  bounty  acts,  instead  of  their 
protection.  Especially  were  laws  directed  against  such  gre- 
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garious  birds  as  the  Blackbirds  and  Crows,  because  they  were 
generally  supposed  to  be  altogether  harmful  to  crops,  and 
against  the  Hawks  and  Owls,  because  they  were  all  suspected 
of  being  enemies  of  the  poultry.  Subsequent  investigation  has 
shown  that  the  Blackbirds  and  Crows  do  a  great  deal  of  good 
to  offset  the  damage  they  do,  and  only  a  few  species  of  Hawks 
and  Owls  cause  trouble  in  the  poultry  yards,  while  the  great 
majority  do  a  vast  amount  of  good  in  the  destruction  of  in¬ 
jurious  rodents  and  insects.  Consequently,  such  laws  are  not 
now  very  much  in  vogue. 

Through  the  efforts  of  the  United  States  Department  of 
Agriculture,  the  American  Ornithologists’  Union,  the  National 
Association  of  Audubon  Societies  and  other  organizations  and 
individuals,  most  states  have  enacted  laws  for  the  protection 
of  all  except  a  few  species  of  non-game  birds,  while  the  na¬ 
tional  government  has  negotiated  treaties  with  adjacent  coun¬ 
tries  providing  for  protection  of  migratory  birds,  and  Con¬ 
gress  has  enacted  a  law  providing  for  the  regulation  of  hunt¬ 
ing  migratory  birds,  under  the  terms  of  the  treaties. 

A  number  of  very  important  bulletins  and  other  publica¬ 
tions  dealing  with  methods  of  attracting  birds1  have  been 
published  during  the  past  few  years.  Among  the  suggestions 
offered,  an  important  one  is  the  provision  of  feeding  places 
and  food  for  birds  during  bad  weather  and  times  of  scarcity 
of  food.  Another  is  the  planting  of  wild  fruits  and  other  non¬ 
commercial  fruits  attractive  to  the  birds  and  affording  them 
a  substitute  for  cultivated  fruits  in  order  that  they  may  not 
be  so  strongly  tempted  by  ripening  cherries. 

The  provision  of  better  nesting  places  is  very  necessary 


McAtee,  How  to  Attract  Birds  in  the  Northeastern  United  States  ” 
U.  8.  Dept.  Agric.,  Farmers'  Bull.  621,  1914;  “How  to  Attract  Birds 
in  Northwestern  United  States,”  Farmers’  Bull.  760,  1916;  “How  to 
Attract  Birds  in  the  Bast  Central  States,”  Farmers’  Bull.  912  1918- 
“Attracting  Birds  to  Public  and  Semi-public  Reservations,”  V.  Dept. 
Agric.,  Bull.  715,  1918;  “Plants  Useful  to  Attract  Birds  and  Protect 
Fruit,’  Yearbook  U.  S.  Dept.  Agric.  for  1909,  185-196.  Beal  Yearbook 
for  1900,  303-304;  U.  8.  Biol.  8urv.,  Bull.  30,  11.  Kennard  “A  List 
of  Trees,  Shrubs,  Vines,  and  Herbaceous  Plants  Native  to  New’  England 
Bearing  Fruit  or  Seeds  Attractive  to  Birds,”  Bird-Lore,  XIV,  201-203^ 
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where  natural  nesting  sites  are  scarce.  For  species  that  nest 
in  holes,  enclosed  bird  boxes  may  be  provided,  of  different 
sizes  and  especially  with  openings  of  different  sizes  for  various 
species.2  In  many  places  small  piles  of  brush  may  be  so 
placed  as  to  provide  nesting  cover  for  ground-nesting  species. 
The  value  of  encouraging  the  nesting  of  birds  has  been  demon¬ 
strated  on  more  than  one  occasion.  For  example,  Forbush 
tells  us  that  an  invasion  of  army  worms  in  Massachusetts  did 
no  harm  on  farms  where  provision  has  been  made  for  nest¬ 
ing  sites.3  Hewitt  says  that  in  1905,  in  a  large  area  in  Ger¬ 
many,  when  insects  were  defoliating  the  trees,  the  wood  of 
Baron  von  Berlepsch,  in  which  birds  had  been  encouraged 
by  numerous  nesting  boxes,  was  almost  untouched  by  the  in¬ 
sects,  which  were  kept  in  check  by  the  birds.4  The  Baron 
has  written  a  book  on  Methods  of  Attracting  and  Protecting 
Wild  Birds,  and  Wharton  has  from  his  own  observations  given 
us  a  shorter  account  of  the  methods  adopted.5 * 

The  necessity  of  protecting  birds,  particularly  during  the 
nesting  season,  from  stray  house  cats  has  been  discussed  at 
some  length  in  another  chapter.  As  therein  indicated,  a  large 
proportion  of  young  birds  about  farms,  villages,  towns  and 
cities,  upon  leaving  the  nests,  become  victims  of  cats.  If  all 
the  cats  could  be  kept  in  confinement  during  the  nesting  sea¬ 
son,  it  would  immediately  result  in  a  large  increase  in  the 
numbers  of  insectivorous  birds.  Manicuring  the  cats  has  also 
been  found  effective.  Cat-proof  wire  fences,  which  prevent 
the  cats  from  entering  enclosures  where  birds  are  nesting,  and 
guards  for  the  trunks  of  trees,  which  prevent  cats  from  climb¬ 
ing  them  after  young  birds  in  the  nest,  have  been  devised. 
Anti-cat  ordinances  have  been  passed  in  some  cities  and  pro¬ 
posed  in  others,7  but  they  have  not  proved  popular,  because 


3  Dearborn,  “Bird  Houses  and  How  to  Build  Them, 
Agric.,  Farmers'  Bull.  609,  1914. 

3  Forbush,  Bird-Lore,  XVI,  400-401,  I'  ll- 

*  Hewitt,  Ottawa  Naturalist,  ^ XXVII,  166,  1914. 

5  Wharton.  Bird-Lore,  XVI,  329-337,  1914- 

*  McAtee,  V.  S.  Dept  Agric.,  Farmers  Bull  160,  W- 

^0^0.  ,  Bird-Lore,  XXI,  330,  1919 ,  XXII, 
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of  ignorance  of  the  facts,  and  are  bitterly  opposed  by  those 
who  believe  that  their  cats  should  be  allowed  to  run  at  large 
regardless  of  the  rights  of  their  neighbors. 

The  establishment  of  properly  guarded  private  and  public 
bird  preserves — areas  in  which  the  destruction  of  birds  of  all 
kinds  is  prohibited  at  all  seasons — is  another  means  of  en¬ 
couraging  the  birds  and  maintaining  their  existence  or  even 
increasing  their  numbers  locally.  Numbers  of  such  refuges 
have  been  provided,  but  the  plan  is  capable  of  great  extension 
and  doubtless  much  more  will  be  done  in  that  direction  in 
the  future.  The  setting  aside  of  their  breeding  places  as 
refuges  is  an  especially  valuable  method  of  preventing  the 
extermination  of  such  birds  as  the  Egrets.  The  desperate 
character  of  the  market  hunters  is  revealed  by  the  fact  that 
wardens  of  some  such  preserves  have  been  killed  by  the  col¬ 
lectors  of  plumage  for  the  hats  of  the  fair  sex — a  business 
unintentionally  encouraged  by  those  who  demand  the  plumage. 


PART  II 

SYSTEMATIC  DISCUSSION 


ORDER  PYGOPODES.  DIVING  BIRDS 


This  Order,  if  it  be  not  divided,  as  is  sometimes  done,  in¬ 
cludes  the  Grebes,  Loons,  Puffins,  Auks,  Auklets,  Murrelets, 
Murres,  Guillemots,  Dovekies  and  so  forth.  Though  Ducks 
and  some  other  birds  dive,  this  is  preeminently  the  Order  of 
Diving  Birds.  They  live  to  a  great  extent,  some  species  per¬ 
haps  almost  exclusively,  upon  small  fishes,  which  they  obtain 
by  diving  and  swimming  under  water.  So  thoroughly  aquatic 
are  they  that  some  species  have  practically  or  entirely  lost 
the  power  of  flight. 

Family  Colymbid^e.  Grebes 

These  are  the  birds  popularly  known  among  the  hunters  as 
“Hell-Divers,”  though  by  less  discriminating  persons  that 
name  is  sometimes  applied  to  other  members  of  the  Order. 
Grebes  are  more  generally  distributed  than  other  families  of 
this  Order  and  not  so  gregarious  as  most  of  the  others,  but  in 
some  localities  certain  species  have  been  known  to  nest  in 
considerable  colonies.  This,  together  with  the  fact  that  the 
breast  plumage  of  these  birds  was  desired  by  the  feather  trade, 
has  at  times  led  to  their  destruction  in  great  numbers.  From 
1900  to  1908  there  were  from  20  to  30  camps  of  men  about 
the  lakes  of  southern  Oregon  engaged  in  killing  and  skinning 
Grebes  for  the  feather  market,1  which  led  President  Roosevelt 
to  set  aside  Klamath  and  Malheur  Lakes  as  bird  reservations.2 
Probably  the  same  thing  was  going  on  wherever  the  Grebes 
were  found  in  sufficient  abundance. 

1  Forbush,  4th  Ann.  Rept.  Mass.  State  Ornith., 27,  1912. 

2  Bent,  U.  S.  Natl.  Museum,  Bull.  107,  4,  1919. 
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Grebes  are  not  so  strongly  addicted  to  a  fish  diet  as  is  gen¬ 
erally  supposed.  The  vegetable  portion  of  their  diet  makes 
them  good  table  birds.3  Allen  says  they  feed  also  on  aquatic 
insects.4  This  difference  in  habit  from  the  more  exclusive  fish 
eaters  is  reflected  in  the  character  of  their  bills  and  tongues.® 

Two  Eared  Grebes  ( Colymbus  nigricollis  californicus)  con¬ 
tained  14  grasshoppers,  a  few  other  insects,  crayfish  and  part 
of  a  fish.®  Stomachs  of  57  Horned  Grebes  (C  olymbus  auritus ) 
contained  feathers  up  to  66% ;  but  ignoring  the  feathers,  the 
balance  consisted  of  beetles,  23.3%;  other  insects  nearly  12%; 
fishes,  28.7%;  crayfish,  20.7%;  other  crustaceans,  13.8%; 
snails,  spiders  and  vegetation  in  small  amounts.7  The  Grebes’ 
peculiar  habit  of  swallowing  feathers  in  large  quantities, 
though  but  little  understood,  has  been  mentioned  by  many 
writers.  It  is  reported  that  even  chicks  3  days  old  are  found 
to  be  stuffed  with  feathers.  Chapman  says  that  in  one  juvenile 
individual  he  found  238  feathers  and  in  another  331,  all  being 
the  body  feathers  of  adult  Grebes.8  Wetmore  says  that  the 
feathers  are  most  abundant  in  stomachs  of  Grebes  that  con¬ 
tain  fish  remains  and  hard-bodied  insects,  and  suggests  that 
their  purpose  may  be  to  strain  out  the  bones,  etc.,  and  pre¬ 
vent  them  from  getting  where  they  would  damage  delicate 
tissues.9 

The  Western  Grebe  (jEchmophorus  occidentalis)  has  been 
known  to  feed  upon  aquatic  plants  and  along  the  seashore  it 
feeds  upon  small  herrings,  while  the  food  of  the’Holboell  Grebe 
( Colymbus  holboelli)  consists  of  small  fishes,  amphibians, 
crustaceans,  aquatic  insects,  worms,  fresh-water  mollusks  and 
a  little  vegetation,  according  to  Bent.  He  also  quotes  Rob¬ 
erts  as  having  found  327  dragonfly  nymphs  in  one  stomach  of 


’Judd,  V.  S.  Biol.  Survey,  Bull.  17,  79,  1902. 

•  *J!en’  Cornell  Reading-Courses,  IV,  No.  76,  33-34  1914 
1925  eD’  tbtd ’’  P‘  34'  Gardner>  Proc ■  u ■  8-  Natl.  Museum,  LXVII,  11, 

Rept.  V.  8.  Entom.  Comm.,  App.  II,  62  1978 
lgi^^66  and  BeaI’  U'  8'  Dept '  Agric-<  Farmers'  Bull.  497,  18-19, 

GhaPman-  Camps  and  Cruises  of  an  Ornithologist,  332  1908 
•Wetmore,  V.  8.  Dept.  Agric.,  Dept.  Bull.  1196,  4,  1924. 
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this  species,10  but  Roberts’  statement  was  clearly  concerning 
the  Franklin  Gull,  not  the  Grebe.11  One  Holboell  Grebe  in 
captivity  ate  fish,  raw  beefsteak,  tadpoles,  dragonflies,  cray¬ 
fishes  and  earthworms.12 

The  latest  and  best  discussion  of  the  food  of  North  Ameri¬ 
can  species  of  Grebes  is  by  Wetmore,13  who  investigated  them 
because  they  were  accused  by  fishermen  of  being  detrimental 
to  food  and  game  fishes.  He  asserts  that  “this  suspicion  is 
without  actual  foundation  in  fact.”  The  following  is  a  sum¬ 
mary  of  some  of  the  important  items  in  his  report,  the  feather 
content  of  the  stomachs  being  ignored  in  figuring  the  food 
percentages: 

Western  Grebe  (/E chmophorus  occidentalis) ,  19  stomachs; 
all  contained  feathers,  4  containing  nothing  else;  15  contained 
food,  almost  entirely  small  fishes,  chiefly  chubs,  suckers,  carp 
and  smelt;  the  first  3  are  destructive  to  fish  eggs,  hence  to  the 
birds’  credit;  the  few  smelts  taken  could  have  but  little  effect 
upon  the  vast  schools  of  these  fishes;  a  few  water  boatmen 
were  found  in  1  bird  and  2%  of  rootlets  in  another;  Macoun 
reports  that  1  examined  by  him  contained  a  large  salamander 

(pp-  5'7-)  ,  in 

Holboell  Grebe  (Colymbus  holboelli),  46  stomachs;  10  con¬ 
tained  only  feathers,  36  contained  70%  of  feathers;  of  the 
food— fishes,  55.5%,  found  in  23  stomachs  and  the  only  food 
in  14,  chiefly  sticklebacks  (destructive  to  other  fishes),  scul- 
pins  and  top  minnows  (of  very  slight  value),  1  eel  and  some 
perch;  crustaceans,  20%  of  total,  75%  in  1;  insects  21.5%; 
vegetation  3% ;  no  June  stomachs,  which,  if  available,  would 
doubtless  have  increased  the  proportion  of  crustaceans  and  in¬ 
sects  to  fishes,  (pp.  7-10.) 

Horned  Grebe  ( Colymbus  auritus) ,  122  stomachs,  8  con¬ 
tained  only  feathers,  114  contained  55.5%  feathers;  of  the 


10  Bent,  “Life  Histories  of  North  American  Diving  Birds,’’  V.  S. 
National  Museum ,  Bull .  107,  7,  14,  32,  1919. 

“  Roberts,  Auk,  XVII,  282,  1900 

“Sim,  Wilson  Bull.,  XVI,  No.  48,  p  68  1904  Am  .„n 

13  Wetmore,  “Food  and  Economic  Relations  of  North  American 
Grebes,”  U.  8.  Dept.  Agric.,  Dept.  Bull.  1196,  1924. 
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food— vegetation  (in  6  birds),  1%;  fishes,  34.6%  (in  49  birds), 
chiefly  small  fishes  of  little  value,  such  as  sculpins,  some  de¬ 
structive,  as  carp  and  sticklebacks;  crustaceans,  17.9%;  in¬ 
sects,  46% ;  no  July  stomachs,  which,  if  available,  would  have 
increased  the  percentages  of  crustaceans  and  insects,  (pp. 
10-15.) 

Eared  Grebe  ( Colymbus  nigricollis  calif ornicus) ,  27  stom¬ 
achs;  feathers,  only  27%;  only  5  contained  fish  remains,  9.8% 
of  total  food;  insects  40%  (dragonflies,  19.5%;  beetles, 
14.3%),  found  in  13  birds,  1  containing  1300  water  boatmen, 
1  containing  1139  insects,  including  315  weevils,  650  water 
scavenger  beetles  and  170  other  beetles;  miscellaneous  animal 
matter,  5.5%,  including  crustaceans,  worms,  fresh-water  snails 
and  a  frog.  (pp.  15-18.) 

Mexican  Grebe  ( Colymbus  dominions  brachypterus) ;  but 
little  information  available;  probably  lives  largely  upon 
aquatic  insects;  no  stomachs  seem  to  have  been  examined 
except  1  by  Gosse  in  1847,  reported  to  have  been  filled  with 
finely-ground  material,  suggesting  feathers,  such  as  have  since 
been  found  in  other  Grebes. 

Pied-billed  Grebe  ( Podilymbns  podiceps) ,  180  stomachs; 
feathers,  52%,  6  containing  nothing  else;  of  the  food — vege¬ 
tation,  small  amount  in  3  birds;  fishes,  only  24.2%,  found 
in  only  69  birds,  mostly  of  slight  value,  1  stomach  contain¬ 
ing  8  and  another  17  carp;  crayfishes,  27%;  other  crus¬ 
taceans,  4.1%;  insects,  46.3%  (Heteroptera,  16.2%;  Co- 
leoptera,  16.1%;  dragonflies  and  damselflies,  8%);  other 
animal  matter,  2.1%,  including  aquatic  mollusks,  spiders 
and  frogs. 

Antillean  Grebe  ( Podilymbus  podiceps  antillarum) ,  1  Porto 
Rican  stomach  contained  2  dragonflies,  25  crayfishes,  with 
feathers  65%  of  entire  contents.14  Another  Grebe,  perhaps  of 
the  same  sub-species,  from  the  same  island,  contained  3  cray¬ 
fishes  and  remains  of  a  small  mammal,  probably  a  rat.15 


14 

lfi 


Wetmore,  V.  8.  Dept.  Agric.,  Bull.  326,  45,  1916. 
Bowdish,  Auk,  XIX,  357,  1902. 
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Family  Spenisciformes.  Penguins 

Penguins  are  birds  of  the  Antarctic  region,  and  though 
locally  abundant,  their  colonies  are  too  remote  from  large 
communities  of  human  beings  to  affect  the  human  race  very 
much,  but  their  droll  appearance  and  habits  make  them  ex¬ 
ceedingly  interesting  birds  to  study.  Their  almost  exclusive 
fish  diet  is  correlated  with  tongues  armed  on  the  upper  surface 
with  sharp  spines  turned  backward  to  enable  them  to  firmly 
hold  their  slippery  prey.16 


Family  Alcid^e.  Auks,  Murres,  Puffins,  etc. 


Like  the  Penguins,  these  birds  are  not  generally  distributed, 
but  are  locally  abundant  within  their  ranges,  which  are  remote 
from  dense  human  populations.  Though  the  adults  are  gen¬ 
erally  supposed  to  feed  chiefly  upon  small  fishes,  Palmer  re¬ 
ports  Paroquet  Auklets  and  Pallas  Murres  feeding  their  young 
with  great  quantities  of  crustaceans.17  Fisher  reports  hun¬ 
dreds  of  Puffins  circling  over  him,  each  with  from  1  to  5  stickle¬ 
backs  in  its  beak  for  the  young.18  Townsend  found  that  the 
food  of  the  Crested  and  other  Auklets  consists  to  a  consider¬ 
able  extent  of  amphipod  crustaceans,  which  are  “amazingly 
abundant  in  Alaskan  waters,  and,  as  a  never-failing  food  sup¬ 
ply,  account  for  the  surprising  abundance  of  Auklets  of  all 
kinds.”  19 

It  is  humiliating  to  note  that  the  largest  and  most  interest¬ 
ing  species  of  this  family,  the  Great  Auk,  has  been  totally  ex¬ 
terminated  within  the  past  century  through  the  activities  of 
human  beings.  A  very  extensive  literature  has  grown  up 
about  this  bird.20  It  was  a  flightless  species,  and  a  century  ago 


18  Gardner,  Proa.  U.  S.  Natl.  Museum,  LXVII,  6,  1925. 

«  Judd,  Yearbook  V.  8.  Dept.  Agric.  for  1900,  433,  citing  Palmer,  Fur 
Seals  and  Fur  Seal  Islands,  Pt.  3,  385-391,  1899. 

18  Per  Judd,  ibid.,  433.  .  ,  0 

19 Townsend,  “The  Crested  Auklet”  (Nat.  Assn.  Aud.  Soc.,  Leaflet 
No.  65),  Bird-Lore,  XV,  134-135,  1913. 

20  See  Lucas,  “The  Expedition  to  Funk  Island,  with  Observations 
upon  the  History  and  Anatomy  of  the  Great  Auk,  Ann.  Kept.  U.  ft. 
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it  occurred  in  “countless  myriads”  in  a  few  colonies  along  the 
coasts  of  Newfoundland  and  northern  Europe.  Its  inability 
to  fly,  its  highly  gregarious  nesting  habit  and  its  lack  of  more 
general  distribution  made  it  peculiarly  susceptible  to  attack 
by  man.  Its  eggs  were  taken  in  great  quantity  by  navigators 
and  others  for  food,  thus  reducing  its  numbers,  then  when  its 
destruction  for  the  feather  market  began  its  annihilation  was 
so  sudden  that  very  few  of  the  skins  and  eggs  were  obtained 
for  the  museums  of  the  world,  to  show  future  generations  what 
they  were  like.  When,  on  rare  occasions,  specimens  show  up 
in  old  collections  and  are  put  up  for  sale  at  auction,  they 
bring  almost  unbelievable  prices.21  Townsend  quotes  Fabri- 
cius  thus:  22  “The  Great  Auk  fed  on  Cottus  scorpius,  or  the 
bullhead,  and  Cyclopterus  lumpus,  or  the  lump  fish,  and  other 
fishes  of  the  same  size.”  One  in  captivity  ate  potatoes  and 
milk,  besides  fish. 

Audubon 23  said  that  the  food  of  the  Razor-billed  Auk  ( Alca 
torda )  “consists  of  shrimps,  various  other  marine  animals  and 
small  fishes,  as  well  as  roe.” 

Bent’s  report 24  furnishes  the  following  items  concerning  the 
food  of  Puffins:  Puffin  ( Fratercula  arctica  arctica),  food  is 
almost  exclusively  fish,  and  on  the  Labrador  coast  the  capelin 
seems  to  be  their  favorite;  crustaceans  and  other  forms  of 
marine  life  are  also  doubtless  eaten,  (p.  93,  quoting  Town¬ 
send.)  Large-billed  Puffin  (F.  a.  naumanni),  feeds  upon 
fishes,  crustaceans,  etc.  (p.  97.)  Horned  Puffin  ( F .  corni- 
cula ),  “food  consists  chiefly  of  small  fishes,  such  as  sand 
lances,  sticklebacks  and  smelt,”  but  quotes  Turner  (1886) 
thus:  “Their  food  is  composed  of  mollusks  of  various  kinds, 
a  few  shreds  of  certain  seaweed  fronds,  and  larvae,  which  are 

Natl.  Museum  for  1888,  493-529,  including  an  extensive  bibliography. 
There  are  also  many  more  recent  references  not  included  in  the 
bibliography. 

21  See,  for  example,  Science,  XIX,  967,  1904 ;  Museum,  I,  325 ; 
Oologist,  XXV,  60;  Auk,  XXIX,  20S. 

23  Townsend,  in  Bent,  “Life  Histories  of  North  American  Diving 
Birds,”  V.  S.  Natl.  Museum,  Bull.  107,  209-215,  1919. 

23  See  Bent,  U.  S.  Natl.  Mus.,  Bull.  107,  205,  1919. 

34  Bent,  V.  S.  Natl.  Mus.,  Bull.  107,  1919. 
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abundant  on  some  of  the  seaweeds.”  (p.  102.)  Tufted  Puffin 
(Lunda  cirrhata),  food  mostly  fishes,  such  as  smelt,  sardine, 
herring  and  perch,  but  includes  also  mollusks,  sea  urchins  and 
other  marine  animals  and  algae;  quotes  Emerson:  “The  food 
of  the  young  consists  of  shellfish,  sea  urchins,  small  smelt,  sar¬ 
dines,  herring  and  perch.”  (pp.  85-86.) 

The  following  Auldet  items  are  condensed  from  Bent’s  re¬ 
port:  25  Least  Auklet  ( JEthia  pusilla) ,  food  mainly  crus¬ 
taceans.  (p.  31.)  Whiskered  Auklet  (A.  pygmcea) ,  prin¬ 
cipal  food  gammerid  crustaceans,  but  other  crustaceans  and 
gastropods  have  been  found  in  stomachs.26  (p.  127.)  Crested 
Auklet  (A.  cristatella) ,  food  “mainly  crustaceans  and  other 
small  marine  animals”;  Stejneger  found  1  filled  with  violet- red 
semifluid,  which  he  assumed  [probably  erroneously]  to  have 
been  derived  from  cephalopod.  (p.  127.)  Paroquet  Auklet 
(. Phaleris  psittacula) ,  food  mainly  crustaceans;  quotes  Nelson 
(1887)  thus:  “At  Plover  Bay  every  one  shot  had  its  craw 
distended  with  small  crustaceans.”  (p.  118.)  Cassin  Auklet 
(Ptychoramphus  aleuticus) ,  stomachs  examined  by  Stephens  27 
contained  shrimps,  and  Heath  reports  that  the  food  of  both 
young  and  adult  consists  of  copepod  and  amphipod  crus¬ 
taceans,28  but  Bent  adds  that  “probably  a  great  variety  of 
small  marine  animals  are  included  in  its  diet.”  (p.  114.)  Rhi- 
noceras  Auklet  ( Cerorhinca  monocerata ) ;  quotes  Grinnell 29 
concerning  10  California  specimens:  “The  food  consisted  en¬ 
tirely  of  a  small  yellow  crustacean,  which  filled  their  gullets.” 
(p.  107.)  Linton  says:  30  “Craws  examined  contained 
freshly-caught  sardines,  3  to  4  inches  long;  stomach  contents, 
meat  and  bones  of  small  fish.”  Heath  31  says  the  food  of  both 
young  and  adult  “consists  wholly  of  sand  launces,  according 
to  the  reports  of  the  natives,  and  an  examination  of  a  few 
stomachs  supports  their  claim.” 


26  Bent,  V.  S.  Natl.  Museum,  Bull.  107,  1919-  1„„_ 

26  Citing  Stejneger,  V.  S.  Nat.  Museum,  Bull,  29,  loso. 

27  See  Stephens,  Auk,  X,  299,  1893. 

28  Heath,  Condor,  XVII,  34,  1915.  ~  ,  \t-iq  -iqqq 

29  See  Grinnell,  Bull.  Cooper  Ornith.  Club  (The  Condor)  ,1,19,  1899. 

30  Linton,  Condor,  X,  125,  1908.  31  Heath,  Condor,  XI II,  33,  1915. 
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Concerning  the  Murrelets,  Bent’s  report  furnishes  the  fol¬ 
lowing  items:  32  Ancient  Murrelet  {Brachyramphus  antiquus ) ; 
food,  various  small  marine  invertebrates,  (p.  138.)  Xantus 
Murrelet  ( B .  hypoleucus) ;  stomachs  do  not  contain  oil,  as  has 
been  stated,  but  a  little  green  slime,  likely  derived  from  ma¬ 
rine  plants;  diet  probably  chiefly  crustaceans  and  minute 
marine  life.  (p.  152.)  Kittlitz  Murre  ( B .  brevirostris ) ;  quot¬ 
ing  Grinnell:  33  “Their  principal  diet  was  a  slippery  slug-like 
animal  about  an  inch  long”;  quotes  Nelson  (1887)  as  saying 
that  the  birds  appeared  to  be  “feeding  upon  small  crustaceans.” 
(pp.  146-148.)  Marbled  Murrelet  (B.  marmoratus ) ;  food 
seems  to  consist  chiefly  of  fishes ;  quotes  Grinnell 34  as  finding 
that  1  bird  contained  fishes  3  inches  long,  and  that  small 
fishes  “seemed  to  be  the  standard  article  of  food,  but  dis¬ 
section  of  the  stomachs  also  showed  remains  of  some  small 
mollusks.” 35 

Bent’s  items  concerning  the  food  of  Murres  are  here  con¬ 
densed:  36  Murre  ( Uria  troille  troille) ;  food  “consists  largely 
of  lant,  capelin  and  other  small  fishes,”  but  it  also  takes  crus¬ 
taceans,  marine  insects  and  other  soft-bodied  sea  animals; 
quotes  Morris 37  as  saying  that  it  feeds  “on  sprats,  young 
herrings,  anchovies,  sardines  and  other  fish,  mollusca,  testacea 
and  sea  insects.”  (p.  180.)  California  Murre  ( U .  t.  califor- 
rdca) ;  food  habits  do  not  differ  from  preceding  to  any  extent, 
(p.  187.)  Brunnich  Murre  (Uria  lomvia  iomvia) ;  food 
mainly  of  fish,  crustaceans  and  mollusks;  quotes  Figgins  as 
saying  that  “their  food  consists  largely  of  marine  insects  and 
salmon-colored  ovate  eggs,  or  larvae,  not  determined.”  (p. 
194.)  Pallas  Murre  (U.  1.  arra ) ;  quotes  Palmer  (1899)  thus: 
“Like  probably  all  their  congeners,  the  small  young  are  fed 
by  disgorged  crustaceans,  but  I  know  that  the  larger  young 
and  even  small  individuals  are  fed  upon  whole  fish.”  (p.  198.) 

33  Bent,  U.  8.  Nat.  Hus.,  Bull.  107,  1919. 

23  Grinnell,  IJniv.  Calif.  Pub.  in  Zool.,  V,  171,  1909. 

34  Grinnell,  V niv.  Calif.  Pub.  in  Zool.,  V,  361,  1910. 

33  See  Grinnell,  Osprey,  I,  115,  1897. 

30  Bent,  U.  8.  Nat.  Mus.,  Bull.  107,  1919. 

87  Morris,  A  History  of  British  Birds,  5th  Ed.,  1903. 
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The  following  items  concerning  the  food  of  Guillemots  are 
also  from  Bent’s  report:  38  Black  Guillemot  ( Cepphus 
grylle ) ;  on  the  Maine  coast  feeds  largely  on  small  rock  eels, 
but  eats  also  small  mollusks,  marine  insects,  worms  and  crus¬ 
taceans;  several  stomachs  contained  crustaceans  only,  others 
contained  a  semiviscid  fluid  probably  derived  from  the  diges¬ 
tion  of  crustaceans,  (p.  160.)  Mandt  Guillemot  (C.  mandti ) ; 
food  “seems  to  consist  mainly  of  small  fishes,  crustaceans  and 
other  soft-bodied  sea  animals.”  (p.  164.)  Pigeon  Guillemot 
(C.  columba ) ;  food  “seems  to  consist  of  small  fish,  mollusks, 
Crustacea  and  other  marine  animals,”  and  Grinnell 39  saw  one 
flying  “with  a  large  yellow  marine  worm  hanging  from  her 
bill.” 

Bent 40  says  that  young  Dovekies  (Alle  alle )  are  fed  largely 
upon  crustaceans  and  probably  the  adult  food  is  the  same. 
He  quotes  Audubon  (1840)  as  finding  crustaceans  and  “par¬ 
ticles  of  seaweed”  in  their  stomachs;  and  Nuttall  (1834)  as 
including  marine  insects  and  crustaceans  in  their  diet,  and 
Brewster 41  as  finding  several  stomachs  filled  with  young 
alewives. 

Family  Gaviid^e.  Loons 


The  Loons  have  the  bases  of  their  tongues  much  better 
armored  with  backward-projecting  spines  than  have  the 
Grebes,  a  characteristic  probably  correlated  with  their  stronger 
inclination  toward  a  fish  diet.42  They  are  widely  distributed 
but  not  gregarious  and  too  uncommon  to  be  of  great  practical 
value  to  the  human  race.  They  should  be  fully  protected 
because  of  their  esthetic  and  scientific  interest.  The  fishes 
they  take  are  mostly  small  species  of  very  little  value  and  they 
do  not  take  enough  to  do  much,  if  any,  harm.  On  the  other 
hand,  it  is  not  improbable  that  they  do  some  good  by  keeping 

89  Bent,  V.  S.  Nat.  Mus.,  Bull.  1^,  191-9. 

39  See  TJniv.  Calif.  Pub.  in  Zool.,_\,  3bl,  1310. 

*>  Bent,  V.  S.  Nat.  Mus.,  Bull.  107,  219,  1919. 

41  See  Brewster,  Mem.  Nuttall  Ormth.  Club.  No.  1^1906q  pjate 

48  Gardner,  Proc.  U.  S.  Natl.  Museum,  LX\  II,  19-0 ,  compare 

4,  figs.  23  and  24. 
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in  check  certain  destroyers  of  the  eggs  of  game  and  food 
fishes.43 

Audubon  long  ago  reported  finding  in  Loon  stomachs  am¬ 
phibians,  aquatic  insects,  leeches,  coarse  gravel  and  some¬ 
times  the  roots  of  fresh-water  plants,  in  addition  to  fishes. 
Nelson,  according  to  Judd,  reports  a  downy  chick  of  the 
Black-throated  Loon  ( Gavia  arctica )  with  a  six-inch  tom-cod 
in  its  gullet.44  As,  owing  to  their  fish  diet,  their  flesh  is  not 
very  palatable  (though  eaten  by  Eskimo  and  some  Cau¬ 
casians),  when  shot  by  hunters  they  are  usually  cast  aside 
and  allowed  to  putrify  on  the  shore,  a  total  loss. 

Bent’s  report  on  the  Diving  Birds  45  contains  the  following 
items  concerning  Loons:  Loon  ( Gavia  immer ) ;  feeds  largely 
on  fishes,  but  probably  does  very  little  harm;  1  contained  15 
flounders  averaging  about  4  inches  in  length,  and  a  mass  of 
partly  digested  fishes;  in  some  individuals  aquatic  insects, 
amphibians,  leeches  and  aquatic  plants  have  been  found; 
quotes  Warren  46  concerning  7  winter  stomachs  containing  only 
fish  remains  and  2  winter  birds  that  had  been  feeding  upon 
roots  and  seeds,  (pp.  47-60.)  Yellow-billed  Loon  ( Gavia 
adamsi ) ;  stomachs  examined  by  Collett 47  were  filled  with 
fishes  and  a  little  gravel,  (pp.  60-65.)  Pacific  Loon  ( Gavia 
pacifica) ;  nothing  published  except  occasional  references  to 
seeing  one  flying  with  fish  in  its  bill;  probably  feeds  chiefly 
on  small  fishes,  (p.  70.)  Red-throated  Loon  ( Gavia  stel~ 
lata ) ;  food  chiefly  small  fishes,  but  includes  also  amphibians, 
mollusks,  leeches,  aquatic  insects  and  probably  aquatic  plants. 

43  Norton,  “The  Loon,”  (National  Assn,  of  Audubon  Societies,  Leaflet 
No.  78),  Bird-Lore,  XVII,  68-71,  1915. 

"Judd,  Yearbook  U.  8.  Dept.  Agric.  for  1900,  433,  citing  Nelson, 
Nat.  Hist,  of  Alaska,  37,  1887. 

"  U.  S.  Nat.  Mus.,  Bull.  107,  1919. 

*0  See  Warren,  Birds  of  Pennsylvania,  1890. 

"See  Collett,  The  Ibis,  Ser.  6,  VI,  269,  1894. 
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SWIMMERS 

The  life  histories  of  the  North  American  species  of  birds 
of  this  order  have  been  discussed  monographically  by  Bent, 
including  notes  on  food  habits,  from  which  important  items 
have  been  taken  for  this  volume.1 


Family  Stercorariid.e.  Skuas  and  Jaegers 

The  Skuas  and  Jaegers  are  sometimes  called  the  pirates  of 
the  seas,  because  of  their  predatory  habits.  They  feed  largely 
upon  fishes,  which  they  obtain  by  robbery.  They  pursue 
Gulls  and  Terns,  forcing  them  to  drop  the  fishes  they  have 
caught,  which  the  attacking  birds  then  catch  before  they 
reach  the  water.  They  also  eat  other  birds,  especially  the 
young,  eggs,  small  rodents,  carrion,  etc.2  Their  bills  are  modi¬ 
fied  to  more  nearly  resemble  those  of  Hawks  and  Owls  than 

The  food  of  the  Jaegers  consists  of  stolen  fish,  with  offal, 
carrion,  young  birds,  eggs,  mice,  lemmings  and  other  smal 
rodents,  insects,  crustaceans,  amphibians,  mollusks,  berries, 
and  other  food.3  One  Pomarine  Jaeger  ( Stercorarius  poma- 
rinus )  was  observed  to  catch  and  eat  a  Phalarope.  One 
stomach  contained  remains  of  insects,  crustaceans,  frogs  and 
fishes.6  One  Parasitic  Jaeger  (S.  parasiticus)  contained  vari¬ 
ous  insects  and  the  bones  of  a  small  bird,  probably  a  young 
Tern;  another  contained  a  dragonfly,  various  beetles, and  a 

1  Bent,  “Life  Histories  of  North  American  Gulls  and  Terns,”  ZJ.  8. 

National  Museum ,  Bull.  113,  1921.  -.qo-i 

a  Bent,  V.  S.  Nat.  Mus.,  Bull.  113,  10-11,  mm. 

•Bent,  ibid.,  10-11.  , 

*  Tuttle,  Auk,  XXVIII,  482  1911.  on  Rl  1 S78 

5  Aughev,  1st  Rept.  U.  8.  Entom.  Comm.,  60-61,  1878. 
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small  fish.6  Anthony  found  stomachs  of  the  same  species 
"filled  to  overflowing  with  fish  spawn.”  7 
The  food  of  the  Skua  ( Catharacta  squa )  consists  chiefly  of 
fish,  but  includes  also  the  smaller  water  birds  and  their  eggs, 
and  carrion.  Two  stomachs  contained  remains  of  Kittiwakes 
and  one  bird  was  seen  killing  a  Herring  Gull.8 


Family  Larim;.  Gulls  and  Terns 


Some  of  the  Gulls  are  very  useful,  and  probably  all  are  on 
the  whole  practically  harmless.  They  are  almost  omnivorous, 
and  though  they  take  some  small  live  fishes,  usually  of  no 
impoitance  as  food  for  man,  they  have  been  found  feeding 
upon  ants  and  many  other  insects,  sea  urchins,  starfishes, 
clams,  crustaceans  and  all  sorts  of  other  animal  life,  while 
one  even  caught  a  bat.9  They  are  especially  prized  as  scav¬ 
engers,  for  which  reason  they  were  among  the  first  non-game 
birds  to  receive  legal  protection,  especially  about  the  harbors. 
They  may  be  seen  following  ships  and  small  boats,  watching 
eagerly  for  any  morsel  of  waste  food  that  may  be  thrown 
away;  or  scouring  the  beaches  in  search  of  dead  fishes  or 
other  refuse  that  would  otherwise  putrify  and  taint  the  atmos¬ 
phere.  They  have  often  been  observed  in  large  flocks  follow¬ 
ing  city  garbage  boats  out  to  sea  and  feeding  upon  the  gar¬ 
bage.  About  the  salmon  canneries  of  the  Pacific  Coast  from 
Oregon  to  Alaska  they  congregate  in  countless  numbers  to 
feed  upon  the  waste  from  the  cleaning  of  the  fishes. 

The  best  known  and  most  spectacular  event  illustrating  the 
value  to  mankind  of  the  omnivorous  habit  of  Gulls  that  en¬ 
ables  them  to  turn  to  the  food  that  is  most  abundant  and  thus 
to  be  ready  to  work  where  most  needed,  occurred  many  years 
ago  in  Utah,  and  has  been  described  in  many  publications. 
At  a  critical  time  in  the  early  settlement  of  the  state  by  the 
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Mormons,  when  black  crickets  had  destroyed  one  crop  and 
were  again  rapidly  devastating  the  fields,  threatening  the 
pioneers  with  starvation,  Gulls  appeared  by  the  thousands, 
cleared  the  fields  of  the  insects  and  saved  the  crop.  In  1913 
the  people  of  Utah,  in  grateful  remembrance  of  what  they 
considered  an  act  of  divine  providence  in  their  behalf,  erected 
a  beautiful  monument  to  the  Gulls  at  Salt  Lake  City,  at  an 
expense  of  $40,000.00.10 

In  1923,  17-year  locusts  emerged  in  large  numbers  in  Massa¬ 
chusetts  and  attacked  the  foliage.  Gulls  and  Terns  gathered 
in  large  flocks  and  fed  voraciously  on  the  insects,  catching 
•them  on  the  wing.11 

“During  the  vole  outbreak  in  Scotland  in  1892  several 
species  of  Gulls,  notably  the  Great  Black-backed  Gull  (Lams 
marinus),  fed  upon  field  mice;  and  Gulls  are  usually  named 
among  the  species  that  feed  upon  lemmings  during  their 
migrations.  It  is  highly  probable  that  the  larger  American 
Gulls  feed  upon  field  mice  whenever  they  find  them.”  13 

Many  other  instances  of  Gulls  rushing  to  the  repression  o 
attacks  of  agricultural  pests  may  be  found  in  ornithological 
literature.  Allen  says  that  Gulls  are  “certainly  among  our 
most  beneficial  birds.” 13 

Along  the  seashore,  Gulls  feed  extensively  upon  clams,  and 
have  the  habit,  shared  with  Crows,  of  carrying  the  clams  up 
and  dropping  them  from  a  considerable  height  upon  rocks  m 
order  to  break  the  shells  and  get  at  the  flesh.  A  photograph 
has  been  published  showing  where  they  have  also  been  using 
a  bridge  for  this  purpose.  Glaucous-wmged  and  California 
Gulls  ( Larus  glaucescens  and  L.  calif  orrdcus) ,  have  een  seen 

10  Forbush,  M^-  Depi.  Agnc  Bui ^ Protection,  654S7,P1907. 
graph),  and  p.  21,  1921  189  1894  McAtee,  Ann.  Kept.  Smith- 

I&  “K  Beal,  0.  B.  De„,.  A„r,c, 

Farmers'  Bull.  497,  21-22,  1912. 

I  “Forbush,  Auk,  X LI,  468-470,  1  •  ,  Mice”  TJ  S.  Biol.  Surv., 

'  S“K£.  Bull.  3,2.  21, 

Gillen.  “Birds  in  their  Relation  to  Aericulture  1"  New  Tort  State,” 
Cornell  Reading  Courses,  IV,  No.  76,  34,  lJi  • 
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eating  barnacles,  while  several  gulls  have  been  observed  with 
starfishes  in  their  beaks.14 

The  fish-eating  habit  of  Gulls  is  well  known,  but  has  been 
grossly  exaggerated.  Some  Gulls  that  are  largely  piscivorous 
in  winter  are  quite  insectivorous  in  summer  when  insects  are 
abundant.  Many  of  the  fishes  eaten  by  these  birds  are  dead 
ones  found  floating  on  the  surface.  Others  are  species  that 
occur  in  great  schools  upon  which  any  possible  depredations 
of  birds  can  make  but  slight  inroads,  or  species  that  are  prac¬ 
tically  worthless  as  a  source  of  human  food,  and  some  of  them, 
such  as  the  sticklebacks,  are  very  harmful  to  food  fishes, 
though  they  probably  do  some  good  locally  in  destroying  cer¬ 
tain  aquatic  insect  larvae.  It  has  been  estimated  that  the 
4,000  Gulls  about  the  Monterey  Bay  sardine  canneries  in 
California  consume  not  to  exceed  %0  of  1%  as  many  sardines 
as  the  fishermen  take  and  consequently  can  have  no  appre¬ 
ciable  effect  on  the  fisheries.15  The  live  fishes  they  take  are 
much  more  than  offset  by  the  good  the  birds  do  as  scavengers, 
in  cleaning  up  the  harbor  and  disposing  of  the  offal  from  the* 
operations  of  the  fishermen.  Gulls  have  been  called  the 
"health  officers  of  the  coast,  gleaning  not  only  the  refuse  of 
shore  and  vessels,  but  of  cities  as  well,  when  the  seagoing 
garbage  scows  disgorge  their  loads.”  16 
Four  Herring  Gulls  ( Laras  argentatus )  dissected  by  Baker 
all  contained  fish  remains.17  The  Pacific  Kittiwake  {Rissa 
tridactyla  pollicaris) ,  Short-billed  Gull  ( Lotus  brachyrhyn- 
chus),  Laughing  Gull  (L.  atriciUa )  and  the  Royal,  Arctic  and 
Sooty  Terns  ( Sterna  maxima,  fuscata  and  paradisaea )  have 
all  been  observed  carrying  fishes  to  their  young,  the  fishes  in 
case  of  the  Arctic  Tern,  at  least,  being  sticklebacks.18  Most 
Gulls  take  fishes  to  at  least  some  extent.  On  the  other  hand 

”  Bird-Lore,  XVII,  451,  1915.  Wales,  Condor,  XXVIII  97  IQor 
Swarth,  Condor ,  XXVIII,  97-98,  1926  A’  y7, 

t6irVV  F71T74,ini9mH/0rnia  Fish  andGamc’  VI,  85-86,  1920.  BurrilL 

I X.’  277^78,  ^907.'^™'  AU<J'  S°C‘’  Leafet  No'  20-  in  Bird-Lore, 

”  Baker,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1889,  266 

Judd,  Yearbook  U.  S.  Dept.  Agric ,  for  1900,  433-434. 
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in  destroying  sea  urchins  they  render  a  distinct  service  to 
the  lobster  fisheries  and  in  feeding  upon  squids  they  are  bene¬ 
ficial  to  the  herring  fisheries.19  Two  Laughing  Gulls  (L.  atri- 
cilla )  from  Porto  Rico  contained  fishes,  70%,  and  a  crab.20 

Gulls  on  their  breeding  ground,  where  they  are  nesting  in 
proximity  to  large  colonies  of  other  birds,  eat  many  eggs  and 
even  young  of  the  other  species,  but  it  is  doubtful  whether 
this  has  done  much  harm,  as  the  other  species,  in  such  cases, 
continue  to  exist  in  large  numbers,  notwithstanding  the  fact 
that  the  Gulls  have  been  engaged  in  their  depredations  for 
many  centuries.  The  species,  nesting  side  by  side,  have  de¬ 
veloped  their  habits  contemporaneously,  and  the  destruction 
by  the  Gulls  is  offset  by  the  normal  overproduction  of  the 
other  species,  the  “margin  of  safety”  provided  by  Nature. 

It  has  been  said  that  the  Franklin  Gull  ( Larus  frankiini ) 
is  “the  most  beneficial  of  the  group;”  in  97  stomachs,  vege¬ 
tation  5.54%,  of  no  value  except  wheat  in  two  of  them;  grass¬ 
hoppers,  43.43%  for  the  year,  %  of  whole  diet  for  September 
and  October;  balance  chiefly  other  insects;  1  contained  56 
whole  grasshoppers,  jaws  of  56  more,  3  crickets;  another,  20 
beetles,  66  crickets,  34  grasshoppers,  3  other  insects;  another, 
90  grasshoppers,  jaws  of  52  more  (think  of  142  grasshoppers 
in  a  pile  and  the  energy  required  to  obtain  them!),  8  crickets, 
etc.;  another,  1,157  insects — 82  beetles,  87  bugs,  984  ants, 
etc.;  1  was  filled  with  dragonfly  nymphs;  several  filled  with 
grasshoppers  and  crickets  too  far  advanced  in  digestion  to  be 
counted.21  Several  birds  taken  during  nesting  season  con¬ 
tained  only  insects,  chiefly  dragonfly  nymphs,  321  in  1  stom¬ 
ach.22  One  stomach  contained  numerous  midges  and  3  others 


19  Dutcher,  Auk,  XXI,  165,  1904.  .  n 

20  Wetmore,  “Birds  of  Porto  Rico,  TJ.  8.  Dept .  Agnc.,  Bull.  32 o, 
45  1916 

“McAtee  and  Beal,  U.  8.  Dept.  Agric.,  Farmers'  Bull.  497,  20-21, 
1912.  XJ.  8.  Dept.  Agric.,  Bull.  513,  31,  1913.  . 

“Roberts,  Auk,  XVII,  282,  1900.  This  reference  is  quoted  by  Bent, 
in  his  Monograph  on  Grebes,  as  applying  to  the  American  Eared  Grebe, 
but  it  expressly  refers  to  Franklin  Gull,  and  is  again  quoted  by  Bent 
under  the  latter  name  in  his  later  volume  on  Gwlis  urea  Terns,  see 

Bent,  U.  8.  Natl.  Mus.,  Bull.  107,  32,  1919 ;  Bull.  113,  170-171,  19-1. 
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contained  mostly  locusts,  with  some  dragonflies  and  other 
insects.23 

In  Utah  it  is  common  to  see  the  California  Gulls  ( Larus 
calif omicus )  in  flocks  of  from  200  to  300,  following  the  plow 
or  harrow  in  search  of  grubs,  cutworms  and  other  insects.24 
Not  only  do  they  render  valuable  aid  in  keeping  insects  in 
check,  but  in  the  alfalfa  fields  they  have  been  observed  to 
gorge  themselves  with  mice,  then  to  vomit  up  their  victims 
and  begin  feeding  again,  thus  destroying  large  numbers  of 
those  pernicious  rodents.25  One  stomach  contained  remains 
of  a  Duck,26  possibly  a  bird  that  had  been  killed  or  wounded 
by  hunters. 


Norton  found  Herring  Gulls  ( Larus  argentatus)  feeding 
upon  sea  cucumbers,  marine  snails  (including  one  active  enemy 
of  the  soft-shelled  clam),  clams,  crustaceans  and  the  maggots 
that  live  on  decaying  seaweeds,  and  the  Bonaparte  (L.  Phila¬ 
delphia)  Gull  feeding  upon  the  maggots.27  The  maggot  item 
is  not  to  their  credit,  but  other  items  are  harmless  and  at  least 
one  or  more  useful.  Six  Herring  Gulls  “contained  almost  no 
fish  remains,  but  all  contained  ants  in  varying  quantities, 
only  one  being  full.” 28  Flocks  of  full-grown  young  of  this 
species  have  been  observed  to  eat  “immense  numbers  of 
grasshoppers  and  Colorado  [potato]  beetles.” 29  Of  44  stom¬ 
achs  taken  in  Scotland,  15  contained  fishes;  the  others  con¬ 
tained  a  brittle-star,  crustaceans,  insects,  earthworms,  grain 
and  grass  seeds.30 

From  Bent’s  Life  Histories 31  the  following  items  are  culled, 
omitting  garbage,  carrion  and  waste  food  from  ships,  taken 
by  most  Gulls:  Ivory  Gull  ( Pagophila  alba);  “particularly 

23  Ferry,  Auk,  XXVII,  188,  1910. 

21  Kalmbach,  V.  S.  Dept.  Agric.,  Bull.  107,  5-6,  1914. 

25  Dutcher,  Bird-Lore,  VII,  280,  1905. 

30  Fisher,  V.  8.  Biol.  Surv.,  North  American  Fauna,  No.  7  14  1893 

27  Norton,  Auk,  XXVI,  438-439,  1909.  ’ 

28  Dutcher,  Auk,  XXI,  164,  1904. 

28  Dutcher,  Auk,  XIX,  46,  1902. 

”°  BurnM  ‘‘Is  the  Herring  Gull  Insectivorous?”  Calif.  Fish  and  Game, 
V,  71-74,  1919,  citing  Miss  Laura  Florence,  in  Trans.  Highland  Agric. 
8oc.  of  Scotland,  1912. 

31  Bent,  U.  8.  Natl.  Museum,  Bull,  113,  1921. 


LARIDiE.  GULLS  AND  TERNS 


131 


fond  of  blubber  of  whales,  walruses  and  seals,”  but  takes  any 
animal  matter  and  on  breeding  grounds  devours  many  lem¬ 
mings.  (p.  33.)  Kittiwake  ( Rissa  tridactyla  tridactyla) ; 
lives  largely  on  fishes,  but  takes  other  aquatic  animals ;  drinks 
salt  water  and  refuses  fresh  water,  (pp.  39-40.)  Pacific 
Kittiwake  ( R .  t.  pollicaris ) ;  in  Alaska,  feeds  upon  “the 
myriads  of  sticklebacks”  (Nelson,  1887).  (p.  47.)  Glaucus 

Gull  (L.  hyperboreus) ;  takes  any  animal  matter,  fresh  or 
putrid,  including  fish,  mollusks,  starfishes,  sea  urchins,  crus¬ 
taceans,  eggs  and  young  of  other  birds  and  sometimes  berries; 
great  scavenger;  1  contained  2  Auks.  (p.  57.)  Iceland  Gull 
(L.  leucopterus) ;  great  scavenger;  also  feeds  on  berries,  (p. 
64.)  Glaucus-winged  Gull  (L.  glaucescens) ;  “will  eat  any¬ 
thing  that  is  edible”;  great  scavengers  about  salmon  can¬ 
neries.  (p.  70.)  Great  Black-backed  Gull  (L.  marinus) ; 
omnivorous ;  feeds  largely  on  fishes  and  about  breeding  grounds 
takes  eggs  and  young  of  other  species,  (pp.  82-83.)  Slaty- 
backed  Gull  (L.  schistisagus) ;  feeds  largely  on  dead  fish,  espe¬ 
cially  salmon,  (p.  87.)  Western  Gull  (L.  occidentalis ) ; 
primarily  scavenger  but  also  feeds  largely  on  fish  and  on 
breeding  grounds  takes  eggs  and  young  of  other  species,  sea 
urchins,  rabbits,  etc.;  drinks  salt  water  but  does  not  like  its 
food  very  salty,  (p.  96.)  British  Lesser  Black-backed  Gull 
(L.  affirm) ;  fish,  crustaceans,  sea  urchins,  mollusks  and  earth¬ 
worms  are  its  habitual  food;  also  eats  young  birds,  (p.  101.) 
Herring  Gull  (L.  argentatus) ;  renders  great  service  as  scav¬ 
enger  in  harbors  and  on  beaches,  but  takes  great  variety  of 
small  animal  life  and  follows  the  plow  for  grubs  and  other 
pests;  sometimes  robs  nests  of  other  species,  but  not  so  often 
as  many  other  Gulls,  (p.  112.)  California  Gull  (L.  califor- 
nicus) ;  “one  of  the  most  useful  birds  to  the  agriculturist  of 
the  western  plains”;  scavenger  and  also  takes  many  mice, 
insects  and  other  pests,  (p.  129.)  Ring-billed  Gull  (L.  dela- 
warensis)-,  “as  fully  beneficial  as  any  of  the  Gulls”;  follows 
the  plow  for  grubs  and  other  pests,  does  effective  work  in 
feeding  upon  mice  and  other  small  rodents;  some  stomachs 


132  LONGIPENNES.  LONG-WINGED  SWIMMERS 


were  completely  filled  with  grasshoppers;  great  scavengers; 
on  breeding  grounds  feeds  to  some  extent  on  eggs  and  young 
of  other  birds,  (p.  137.)  Short-billed  Gull  (L.  brachyrhyn- 
chus) ;  feeds  largely  on  sticklebacks  and  other  small  fishes, 
sea  urchins,  carrion,  etc.;  3  May  stomachs  contained  water 
beetles.32  (pp.  143-144.)  Mew  Gull  ( L .  canus) ;  feeds  on 
small  fishes,  mollusks,  crustaceans,  carrion,  etc.,  and  visits  the 
fields  for  worms  and  insect  larvae,  (p.  147.)  Heermann  Gull 
(L.  heermanni ) ;  feeds  largely  on  ’fishes,  crustaceans  and  other 
marine  life  and  acts  as  scavenger  along  shores,  (p.  151.) 
Laughing  Gull  ( L .  atricitta, ) ;  food  quite  varied  but  largely 
fishes;  some  eggs  of  other  birds;  some  garbage  but  not  so  much 
as  some  other  Gulls,  (pp.  160-161.)  Franklin  Gull  (L.  frank- 
lini) ;  “almost  wholly,  if  not  entirely,  beneficial  to  mankind.” 
(pp.  170-171.)  Bonaparte  Gull  (L.  Philadelphia) ;  largely 
insectivorous  in  interior  states;  2  were  gorged  with  ants  and 
insect  larvae;  on  seacoast  they  live  on  small  fishes,  crustaceans 
and  other  aquatic  animals;  very  little  vegetable  matter,  (pp. 
177-178.)  Little  Gull  (L.  minutus ) ;  many  stomachs  taken 
early  in  the  season  contained  insects,  but  chiefly  fishes ;  prob¬ 
ably  more  insectivorous  later  in  season,  (p.  181.)  Ross  Gull 
( Rhodostethia  rosea) ;  stomachs  examined  on  breeding  ground 
contained  only  insects,  (p.  188.)  Sabine  Gull  (,Yema  sabini) ; 
food  is  small  fishes,  aquatic  insects,  aquatic  worms  and  crus¬ 
taceans.  (p.  194.) 

From  Aughey  s  report  are  obtained  items  summarized  in 
the  table  on  the  opposite  page,  the  “x”  indicating  items  for 
which  no  definite  amounts  were  given.33 

Royal  Tern  ( Sterna  maxima) ;  stomachs  from  Florida  con¬ 
tained  Squalius  gibbosus,”  1  containing  40  averaging  3  inches 
in  length.34  Three  stomachs,  Porto  Rico;  contained&only  fish 
remains.33  Common  Tern  ( S .  hinmdo) ;  3  stomachs,  Porto 

1908^ee  ^re^e’  1**°^  Surv.,  N.  Amer.  Fauna  No.  27,  268, 


39 

84 

88 


Aughey,  1st  Kept.  V.  8.  Entom.  Comm.,  App.  II,  60-61  1878 
Baker,  Proa.  Acad.  Nat.  Set.  Phila.,  XLI  1889,  266  ’  ‘ 

Wetmore,  U.  8.  Dept.  Agric.,  Bull.  326,  48,  1916. 
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Species  of  Birds 

Number  of 

stomachs 

Grasshoppers 

and  Locusts 

Other  insects 

Crustaceans 

Mollusks 

Lizards 

Fishes 

Frogs 

Herring  Gull,  Larus  argentatus 

2 

13 

X 

,  , 

Franklin  Gull,  L.  franklini  . 
Ring-billed  Gull,  L.  delawar- 

10 

210 

iii 

X 

X 

•  4 

X 

X 

ensis . 

Great  Black-backed  Gull,  L. 

6 

36 

14 

X 

X 

•  • 

X 

X 

marinus . 

1 

X 

X 

.  . 

X 

•  • 

X 

X 

Least  Tern,  Sterna  antillarum 

8 

72 

135 

X 

X 

•  • 

X 

X 

Black  Tern,  C.  n.  surinamensis 

6 

228 

90 

X 

X 

X 

. . 

X 

Forster  Tern,  Sterna  forsteri  . 

2 

17 

X 

•  • 

X 

X 

•  • 

Rico ;  contained  18  minnows.36  Roseate  Tern  {S.  dougalli) ; 
2  stomachs,  Porto  Rico;  contained  only  fish  remains.37 
Bridled  Tern  (S.  arwetheta) ;  5  stomachs,  Porto  Rico;  1 
empty;  4,  fish  remains,  70%,  of  no  economic  importance,  in¬ 
cluding  file  fish ;  mollusks,  25% ;  a  moth  and  an  echinoderm, 
5%. 38  Arctic  Tern  {S.  paradiscea ) ;  seen  carrying  large  num¬ 
bers  of  skeleton  shrimps  to  its  young.39  Sooty  Tern  {S.  fus- 
cata )  and  Noddy  ( Anous  stolidus ) ;  appear  to  feed  almost  en¬ 
tirely  on  small  fishes 40  and  waste  from  ships.41  One  Noddy 
stomach  contained  an  entire  flying  fish  and  remains  of  others.42 
Three  stomachs,  Porto  Rico;  1  empty;  1  contained  squid 
jaws;  1  contained  3  fishes.43 

McAtee  and  Beal  have  furnished  data  on  the  stomach  con¬ 
tents  of  various  species  of  Terns,  from  which  the  following 
items  are  gleaned:  44  Royal  Tern  (/S.  wnaxima) ,  24  stomachs, 
crustaceans,  3%;  fishes,  97%,  including  perch,  bluefish,  men¬ 
haden  and  others,  not  over  16%  being  commercial  fishes. 
Forster’s  Tern  (&  forsteri)’,  34  stomachs;  crustaceans,  2%, 


38  Wetmore,  ibid.,  48.  Wetmore  fetd.,  4  . 

37  Wetmore,  ibid.,  47  33  Norton  A«fc  XVI,  439,  1009. 

40  Watson,  Carnegie  Inst.  Wash.,  Pub.  103,  193. ^  !90»- 

41  Bent  V.  8.  Natl.  Museum,  Bull,  113,  284-zoo,  lyzi. 

43  Bowdish,  Auk,  XIX,  358,  1902. 

43  Wetmore,  Bull.  32b,  supra,  4b.  t*..ii  a.Q7  99  9fi 

44  McAtee  and  Beal,  V.  8.  Dept.  Agnc.,  Farmers  Bull.  497,  22-2b, 

1916. 
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fishes,  98%,  including,  among  others,  menhaden,  silvery  an¬ 
chovies  (noncommercial),  minnows,  pompanos,  round  her¬ 
rings  and  sticklebacks.  Common  Tern  (S.  hirundo ) ;  116 
stomachs;  mollusks,  crustaceans  and  worms  that  feed  upon 
oysters  (Nereis),  1%;  moths,  2%;  other  insects,  1.5%;  fishes, 
95.5%,  largely  fresh-water  minnows  and  lances,  only  6% 
food  fishes,  85%  fishes  of  neutral  importance,  4.3%  stickle¬ 
backs,  which  are  said  to  be  very  destructive  to  the  young  of 
other  fishes.  Least  Tern  ( S .  antillarum) ;  49  stomachs;  crus¬ 
taceans,  5%;  fishes,  95%,  no  food  fishes  detected.  Black 
Tern  ( Chlidonias  nigra  surinamensis) ;  145  stomachs;  dragon¬ 
flies,  20%;  May  flies,  13%;  grasshoppers,  12%;  predaceous 
diving  beetles,  6%;  scarabid  beetles,  5%;  many  other  insects; 
crustaceans  3.5%;  fishes,  19%,  chiefly  minnows  and  Fundulus, 
of  very  little  value  to  man;  some  of  the  insects  taken  are 
enemies  of  fishes.  The  average  of  food  fishes  in  the  contents 
of  all  the  stomachs  of  the  5  species  is  said  to  be  only  4.8%,  the 
fish  items  consisting  chiefly  of  species  enormously  abundant 
and  used  only  as  fertilizer  or  for  the  extraction  of  their  oil  and 
scarcely  affected  by  the  small  numbers  taken  by  the  Terns. 

Additional  Tern  items  from  Bent’s  Life  Histories  are  briefly 
summarized,  as  follows:  45  Gull-billed  Tern  (Gelochelidon 
nilotica) ;  mainly  insectivorous;  Audubon  found  several  stom¬ 
achs  “crammed  with  a  mass  of”  spiders,  but  never  found  other 
food  in  them,  except  insects,  though  Yarrell  says  they  also 
take  frogs,  crabs  and  fish.  (pp.  200-201.)  Caspian  Tern  ( S . 
caspia );  food  mainly  fishes;  also  takes  crustaceans;  in  Min¬ 
nesota,  during  migration,  feeds  on  fresh-water  mussels;  said 
to  eat  eggs  and  young  of  other  birds,  an  unusual  habit  for  a 
Tern.  (p.  209.)  Elegant  Tern  (S.  elegans,  p.  219) ;  Trudeau 
Tern  ( S .  trudeaui,  pp.  227-229),  and  Aleutian  Tern  (S.  aleur 
tica,  p.  268) ;  food  habits  little  known.  Cabot  Tern  ( S .  sand - 
vicensis  acuflavida) ;  food  almost  wholly  small  fishes  (mullets, 
sand  lances  and  young  garfish),  but  also  eats  shrimps  and 
squids,  (p.  225.)  Arctic  Tern  (S.  paradiscea) ;  food  chiefly 

“  Bent,  U.  S.  Natl.  Museum,  Bull.  113,  1921. 
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small  fishes  such  as  capelin  and  sand  lances,  but  also  takes 
crustaceans,  (p.  253.)  Roseate  Tern  (S.  dougalli) ;  food 
almost  wholly  small  fishes,  especially  sand  lances,  80%.  (pp. 
262-263.)  Least  Tern  ( Sterna  antillarum ) ;  75  summer  stom¬ 
achs;  contained  almost  exclusively  fishes,  only  4  or  5  con¬ 
taining  any  insects,  (p.  277.)  Black  Tern  ( Chlidonias  nigra 
surinamensis ) ;  stomachs  from  Massachusetts  contained  only 
small  fishes,  no  insects;  in  the  interior  states  almost  wholly  in¬ 
sectivorous.  (pp.  295-297.)  White-winged  Black  Tern  (C. 
leucoptera ) ;  feeds  chiefly  on  aquatic  insects  and  worms,  sel¬ 
dom  on  fishes,  (p.  301.) 

Because  of  their  beautiful  plumage  some  of  the  members 
of  this  family  of  birds  have  been  much  sought  by  the  milli¬ 
nery  trade.  Many  thousands  of  Gull  skins  have  found  their 
way  into  the  markets  of  the  world.  Whole  colonies  of  the 
Least  Tern  were  almost  exterminated  for  their  plumage  along 
the  Atlantic  about  30  years  ago.  On  Cable  Island  10,000 
were  killed  in  a  single  season,  a  slaughter  personally  conducted 
by  a  woman.46  One  gunner  marketed  3,000  Terns  from  Long 
Island  in  1883;  2  men  contracted  in  Florida  for  delivery  of 
30,000  of  them  in  one  season,  and  40,000  were  killed  at  Cape 
Cod,  according  to  reports.47  As  recently  as  1905  eggs  of  Gulls 
were  sold  in  the  markets  of  Lake  Michigan  ports,  and  it  was 
reported  that  egg  poachers  sometimes  carried  away  from  the 
breeding  colonies  of  the  Herring  Gull  in  Delta  County,  from 
2,000  to  3,000  eggs  on  a  single  trip 48 


Family  Rhynchopioe.  Skimmers 


The  Black  Skimmer  ( Rhyncops  nigra )  has  a  highly  special¬ 
ized  bill,  the  lower  mandible  projecting  far  beyond  the  end  of 
the  upper  one,  a  characteristic  generally  supposed  to  be  an 
adaptation  to  a  habit  of  skimming  the  surface  of  the  water  for 


40  Pearson,  “Least  Tern”  (Natl.  Assn.  Aud.  Soc.,  Leaflet  No.  97), 
Bird-Lore,  XX,  380-383,  1918.  .  1fiQa  97997, 

47  Palmer,  Yearbook  U.  8.  Dept.  Agrtc  for  1899,  272-274 

48  Barrows,  Michigan  Bird  Life ,  54,  1912  ;  citing  \  an  Win  i  e. 
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its  food,  consisting  of  small  fishes.  The  bird  is  also  said  to 
use  its  bill  for  prying  open  bivalve  mollusks.  The  “skim¬ 
ming”  of  food  had  been  questioned,  but,  however  common  or 
uncommon  it  may  be,  it  has  been  actually  observed  to  do  so 
by  competent  and  trustworthy  ornithologists.49  However,  the 
fact  that  it  lives  largely  upon  small  fishes,  mostly  worthless, 
does  not  seem  to  be  in  dispute,  but  it  takes  also  crustaceans. 
Stomachs  examined  by  the  United  States  Biological  Survey 
were  empty.50 

Compare  Arthur  XXXVII,  566-574,  1921,  and  Stone,  Auk, 

AAA VII,  595-596,  1921. 

“Bent,  U.  S.  Natl.  Museum,  Bull.  113,  316-317,  1921. 
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Family  Diomedeid.e.  Albatrosses 


The  Albatrosses  are  voracious  feeders,  but  are  maritime 
birds  and  consequently  of  slight  economic  importance.  Their 
throats  are  capable  of  great  expansion,  enabling  them,  it  is 
said,  to  swallow  pieces  of  whale  blubber  weighing  3  or  4 
pounds.1  They  are  omnivorous,  feeding  upon  anything  edible 
from  the  surface  of  the  sea,  including  garbage  from  ships’ 
galleys,  dead  animals,  living  marine  invertebrates  and  small 
vertebrates.  The  Short-tailed  and  Laysan  Albatrosses  {Phoe- 
bastria  albatrus  and  P.  immutabilis)  feed  largely  on  squids 
while  the  Black-footed  Albatross  (P.  nigripes )  is  said  to  feed 
extensively  upon  “a  pelagic  crab.’  2 


Family  HydrobatidtE.  Fulmars,  Shearwaters  and  Petrels 

These  are  also  maritime  birds  and  accept  all  sorts  of  animal 
matter  found  floating  on  the  sea,  including  carrion,  garbage 
from  ships  and  fishermen’s  boats,  etc,  with  a  decided  prefer¬ 
ence  for  oily  substances,  such  as  whale  blubber,  but  take  also 
living  marine  animals,  especially  invertebrates.  One  stomach 
of  a  Slender-billed  Fulmar  ( Priocella  antarctica)  contained  oil 
and  cuttlefish.  The  Giant  Fulmar  ( Macronectes  gtganteus), 
the  “vulture  of  the  seas,”  lives  chiefly  upon  carrion,  and  one  in 
captivity  declined  fish  even  after  it  had  been  deprived  of  other 
food  for  several  days.  When  it  died  its  mate  fed  upon  its 
carcass.3  Stomachs  of  the  Pacific  Fulmar  ( Fulmarus  glaciahs 

S.h  American  Petrels  and  Pelicans  and 

40-41,  45-46,  48, 
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glupischa )  from  the  California  coast  contained  no  fishes  but 
were  often  filled  with  a  slimy  mass  of  jellyfishes  and  small 
crustaceans,4  though  it  is  not  unlikely  that  they  do  take  fishes, 
as  many  stomachs  of  the  closely  related  Atlantic  form  ( F . 
glacialis  glacialis )  contained  almost  exclusively  small  fishes.5 

The  food  of  most  species  of  Petrels  does  not  appear  to  have 
been  much  studied,  but  those  that  have  been  studied  are  so 
much  alike  in  their  feeding  habits  that  probably  the  con¬ 
clusions  would  in  a  general  way,  at  least,  apply  to  all.  They 
accept  refuse  from  ships  and  fishermen’s  boats  and  any  oily 
or  fatty  substances  from  the  surface  of  the  ocean.  Many  stom¬ 
achs  are  found  to  be  filled  with  oil,  possibly  derived  from 
small  crustaceans,  which  are  often  also  contained  in  the 
stomachs.  Some  species,  at  least,  are  said  to  feed  to  a  slight 
extent  upon  seaweeds,  and  on  mollusks,  fish  eggs  and  comb 
jellyfishes.6 

Shearwaters,  like  the  other  birds  of  this  family,  are  scav¬ 
engers,  taking  scraps  of  food  thrown  from  ships,  refuse  from 
the  cleaning  of  fish  about  fisheries,  etc.  They  also  eat  small 
fishes,  crustaceans,  squids  and  sometimes  marine  plants.7  One 
stomach  of  the  Greater  Shearwater  ( Ardenna  gravis)  con¬ 
tained  24  beaks  of  squids.8  Collins  examined  hundreds  of 
stomachs  of  the  Sooty  Shearwater  (Puffinus  grisern )  and  never 
failed  to  find  squid  remains  in  them,  though  they  also  take 
fishes  and  doubtless  other  food.9  Anthony  found  many  Black- 
vented  Shearwaters  ( P .  opisthomelos)  gorged  with  herring.10 


4  Anthony,  Auk,  XII,  104,  1895. 

6  Collins,  Osprey,  IV,  35,  1899 ;  cited  by  Bent,  V.  8.  Nat.  Museum, 
Bull.  121,  35,  1922. 

6  Bent,  V.  8.  Natl.  Museum,  Bull.  121,  51-52,  122,  127-128,  134-135, 
142-143,  157,  162-165,  168-169,  175,  179,  1922. 

7  Bent,  ibid.,  58,  64,  67-68,  73,  82,  87,  95,  99. 

8  Bent,  ibid.,  68. 

8  Collins,  Rept.  V.  8.  Commissioner  of  Fish  and  Fisheries  for  1882, 
311,  1884;  quoted  by  Bent,  U.  8.  Natl.  Museum,  Bull.  12,  87,  1922! 
“Anthony,  Auk,  XIII,  226,  1896. 
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SWIMMERS 

These  birds  are  chiefly  of  maritime  habit,  though  Cormo¬ 
rants  and  Pelicans  visit  inland  waters  and  the  Water  Turkey 
is  found  regularly  about  the  fresh  waters  of  southeastern 
United  States.  They  have  little  economic  significance,  except 
perhaps  very  locally. 


Family  Phaethontid^.  Tropic-birds 

Yellow-billed  Tropic-bird  ( Leptophaethon  Upturns  cates- 
byi) ;  5  stomachs;  contained  mostly  squids  and  5  species  of 
small  fishes,  including  2  species  of  flying  fishes;  1  contained 
a  crab  and  sea  urchin;  young  birds  during  the  first  10  to  15 
days  feed  chiefly  on  snails  and  soft-bodied  marine  animals; 
from  15  to  30  days,  90%  squids,  balance  small  minnows; 
later  almost  entirely  fish,  with  a  few  squids.1  Two  stomachs 
from  Porto  Rico;  1  empty;  1  contained  fish  bones.2  Food  as 

a  whole  chiefly  marine  animals.3 

Red-billed  Tropic-bird  ( Phaethon  adherens ) ;  food  m  stom¬ 
achs  examined  consisted  chiefly  of  fish  and  squids.4  Red¬ 
tailed  Tropic-bird  ( Scceophaethon  rubncaudus );  1  stomach; 
contained  beaks  of  a  cuttlefish.5 


Family  Sulimj.  Gannets  and  Boobies 


Booby  (Sula  leucogastra ) ;  Porto  Rican  stomachs  examined 
contained  only  fish  remains.6  Chapman  says  the  young  are 


1  Gross,  Auk,  XXIX,  49,  191%  1  c  1916 

:heir  Allies,”  U.8.  Ml.  Museum 

•  Wetmore,  U.  S.  Dept.  Agric.,  Bull.  326,  19,  1916. 
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fed  on  squids  and  fishes,  but  on  another  page  quotes 
Audubon  to  the  effect  that  they  are  fed  on  flying  fish  and 
mullets.7 

According  to  Bent,  the  Blue-footed  Booby  ( Sula  nebouxi ) 
and  Gannet  ( Moris  bassanus )  feed  principally,  if  not  wholly, 
on  fish;  the  favorite  food  of  the  Blue-faced  Booby  ( Sula 
dactylatra )  is  flying  fish;  the  Common  Booby  ( S .  leucogastra ) 
feeds  chiefly  on  flying  fish  and  mullet,  though  5  species  of  fish 
were  found  in  1  stomach;  and  the  food  of  the  Red-footed 
Booby  ( S .  piscator )  consists  of  various  fishes  and  squids.8 

Family  Anhingime.  Darters 

Water  Turkey  ( Anhinga  anhinga ) ;  food  consists  chiefly  of 
fishes;  young  birds  are  fed  chiefly  on  suckers,  pickerel  and  a 
few  small  catfish,  none  of  much  value.9  Five  stomachs;  3 
males  each  contained  a  14-inch  fish;  2  females  full  of  small 
fishes.10  Audubon  found  in  stomachs  examined  by  him  vari¬ 
ous  kinds  of  fishes,  aquatic  insects,  crustaceans,  leeches,  am¬ 
phibians,  young  alligators,  snakes  and  terrapins;  1  in  captivity 
swallowed  9  fishes  each  about  7^2  inches  long,  in  succession.11 

Family  Phalacrocoracid.e.  Cormorants 

Though  Cormorants  feed  very  extensively  on  fishes,  the 
species  taken  are  mostly  small,  non-commercial  forms,  and 
species  that  are  very  abundant.  It  is  very  doubtful  whether 
these  birds  have  any  appreciable  effect  upon  the  supply  of 
food  and  game  fishes. 

The  Double-crested  Cormorant  ( Phalacrocorax  auritus 
auritus )  has  been  often  accused  by  fishermen  of  being  detri¬ 
mental  to  the  salmon  fisheries.  Taverner’s  investigations 

1  Chapman,  Carnegie  Inst.  Wash.,  Pub.  No.  103,  144,  147  1908 

Bent,  V.  8.  Natl.  Museum,  Bull.  121,  196,  200,  206-2il,  214,  225, 

9  Baynard,  Wilson  Bull.,  XXIV,  169,  1912. 

”  Baker,  Proc.  Acad.  Nat.  Sci.  Phila.,  XLI,  266,  1889. 

Quoted  in  Bent,  V.  8.  Natl.  Museum,  Bull.  121,  233-234,  1922. 


PHALACR0C0RACIDA3.  CORMORANTS  141 

show  the  accusation  to  be  unfounded,  and  that  the  '‘total 
effect  of  bird  enemies  upon  salmon  is  small,  if  any” ;  32  stom¬ 
achs;  5  empty;  contents  of  3  unrecognizable;  there  were  scul- 
pins  in  16,  herring  in  5,  capelin  in  1,  eel  in  1,  tomcod  in  2. 12 
In  Rhode  Island  it  was  found  feeding  chiefly  on  eels,  1  stom¬ 
ach  containing  an  eel  16  inches  long.13 

Florida  Cormorant  (P.  auritus  floridanus) ;  6  stomachs;  all 
contained  “Squalius  gibbosus.” 14  The  young  are  fed  largely 
on  eels,  and  1  immature  bird  disgorged  a  large  water  snake.15 
Red-faced  Cormorant  (P.  urile)  feeds  its  young  on  small 
fishes  and  crustaceans,  according  to  Nelson.16  Bent  says  that 
the  Common,  Pelagic,  Brandt  and  IMexican  Cormorants 
(P.  carbo,  P.  pelagicus  pelagicus,  P.  penicillatus  and  P .  vigua 
mexicanus )  feed  chiefly  or  wholly  on  fish,17  and  likely  this  is 
true  of  other  species. 

Farallon  Cormorant  (P.  auritus  albociliatus) ;  young  birds 
disgorged  chiefly  smelt,  surf-fish  and  sardines.  Said  to  do 
no  harm,  as  the  large  colony  at  Martin  Island,  Lower  Cali¬ 
fornia,  consumes  about  400  tons  of  fish  daily  from  the  neigh¬ 
boring  water  (and  this  has  doubtless  been  going  on  for  cen 
turies),  yet  the  fish  are  still  abundant  in  that  locality  and 
always  hungry,18  indicating  that  they  are  about  as  abundant 
as  their  food  supply  will  permit.  Indeed,  it  may  even  be 
that  the  birds  are  beneficial  to  the  fishes  in  this  instance, 
by  preventing  overabundance,  which  would  reduce  the 
food  supply  for  fishes  and  thus  in  the  end  be  injurious  to 

them. 


u  Taverner  “Birds  of  Eastern  Canada,”  Canada  Dept,  of  Mines, 
i r  D  ii  is  i  94  1 Q1 Q  Quoted  at  considerable  length  m  California 

Museum  Bull.  13,  1-24  1919  Quoted  al  co  briefly  in  Wilson  Bull, 

IkYiT' NaT’4&41lf  1915,  Indent,  V.  8.  Natl.  Museum,  Bull.  121, 

248-249,’ 1922.  _  „  4 

13  Maekay,  Auk,  XI,  18,  1894. 

“  ?earsronPrBrimleyd  and  Brimley,*  “Birds  of  North  Carolina,”  North 

Ca.Stnoa.ed t KA  «  !S9, 

11  Bent,  U.  S.  Natl.  Museum,  Bull.  121,  2o9,  _-±S---±y,  -no,  -no, 

074  1922. 

18  Wright,  Condor,  XY,  207,  1913. 
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Family  Pelecanidze.  Pelicans 


These  birds  feed  to  a  great  extent  on  fishes  and  are  gen¬ 
erally  but  probably  erroneously  supposed  to  be  injurious  to 
the  fisheries.  A  few  years  ago  a  very  enlightening  series  of 
letters  on  this  subject  appeared  in  Bird-Lore,  to  which  the 
reader  is  referred.19 

Brown  Pelican  ( Pelecanus  occidentalis  occidentals ) ;  1 
stomach,  Porto  Rico;  contained  only  fishes  of  small  species 
that  are  so  abundant  that  those  taken  by  Pelicans  are  neg¬ 
ligible.20  Stomachs  examined  in  Florida  all  contained  “Squa- 
lius  gibbosus” ;  1  contained  3  fishes  averaging  14  inches  in 
length;  1  contained  5  averaging  nearly  7  inches;  1  contained 
75  averaging  3  inches;  1  contained  2  averaging  11  inches.21 
Thorough  investigation  of  large  colonies  in  Louisiana  proved 
tiiat  their  food  there  consists  almost  wholly  of  menhaden, 
a  small,  bony  fish,  not  generally  considered  a  food  fish  by 
human  beings,  but  occurring  in  large  schools  and  used  as  a 
fertilizer;  no  food  fishes  found  in  the  stomachs  examined.22 
Bent  says  this  species  feeds  entirely  on  fish,  chiefly  menhaden, 
mullet  and  other  species  unfit  for  human  food,  and  adds:' 
“Complaints  that  it  is  very  destructive  to  food  fish  .  .  .  have 
been  proven  as  not  well  founded  by  an  exhaustive  investiga¬ 
tion  conducted  by  the  Department  of  Conservation  in  Lou¬ 
isiana,  in  cooperation  with  the  [United  States]  Biological 
Survey.  23  California  Brown  Pelican  (P.  occidentals  cali- 
fornicus) ;  feeds  chiefly,  but  not  wholly,  on  fish,  and  around 
the  Galapagos  Islands  acts  as  a  scavenger.24 

American  White  Pelican  (P.  erythrorhynchos) ;  feeds  chiefly 
on  fish,  even  larger  ones,  such  as  trout,  bass,  chub,  carp,  cat¬ 
fish,  suckers,  pickerel  and  pike;  Audubon  found  several  hun- 


"  Bird-Lore,  XX,  194-198,  1918. 

»  Wetmore,  U.  8.  Dept.  Agric.,  Bull.  326,  18,  1916. 

22  7I;ak,t‘r’  K:?.?-  Acad-  Nat-  Bci.  Phila.,  XLI,  267,  1889 

23  Bsuley,  Wt?so«  Bull,  XXX,  No.  104,  65-68 ;  1918 

Histones  of  North  American  Petrels  and  Pelicans  and 
their  Allies,  V.  8.  Natl.  Museum,  Bull,  121,  299  1922 
M  Pent,  ibid.,  304,  '  ’  ’ 
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dred  small  fish  in  one  stomach;  Maynard  says  a  captive  bird 
ate  6  or  8  pounds  of  fish  at  a  meal.25  Ferry  observed  young 
birds  disgorging  chiefly  salamanders,  with  some  sticklebacks 
and  other  non-food  fishes.26  Nebraska  stomachs  all  contained 
from  21  to  67  insects,  with  some  crayfish,  frog  and  fish  re¬ 
mains.27 


Family  Fregatid^e.  Man-o’-war-birds 

Man-o’-war-bird  (Fregata  magnificens  rothchildi) ;  feeds 
largely  on  fish,  but  takes  jellyfish,  mollusks  and  other  food.28 
One  stomach  contained  a  flying  fish.29 


25  Bent,  Hid.,  287. 

26  Ferry,  Auk,  XXVII,  187, .1910. 

-  Aughey,  1st  Kept.  V.  8.  Entom  Comm  1878 

28  Bent,  V.  S.  Natl.  Museum  Bull.  121,  311,  19-2-  190g 

29  Chapman,  Carnegie  Inst.  Wash.,  Pul.  103,  145,  150,  laus. 
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Family  Anatida:.  Ducks,  Geese  and  Swans 


Wild  Ducks,  Geese  and  Swans  are  almost  altogether  harm¬ 
less,  though  there  does  seem  to  be  some  good  evidence  that 
locally  they  have  at  time-"  done  some  harm  to  rice  and  other 
grain  fields.1  On  the  other  hand,  the  board  of  directors  of 
the  Arkansas  Rice  Growers  Cooperative  Association  estimated 
that  Ducks  have  saved  the  rice  growers  of  that  state  $150,000 
annually  by  the  destruction  of  seeds  of  red  rice  (a  serious 
pest)  that  have  been  buried  in  the  mud  of  the  rice  fields.2 
Ducks  are  also  known  to  destroy  many  mosquitoes.  Ten 
Mallards  were  placed  in  a  pond  where  mosquito  larvae  were 
abundant  and  in  48  hours  the  larvae  were  practically  all  gone.3 
New  Jersey  industriously  killed  mosquito-eating  Ducks  and 
Shorebirds  for  the  market  for  years,  and  has  since  spent 
$3,500,000  in  one  year  in  fighting  mosquitoes.4 

Furthermore,  Ducks  provide  recreation  for  an  army  of 
sportsmen,  more,  perhaps  than  all  other  birds.  However, 
merely  as  a  source  of  food  they  cannot  under  present  condi¬ 
tions  be  deemed  of  great  importance,  for  the  reason  that  prob¬ 
ably  the  cost  of  obtaining  them  on  the  whole  far  exceeds  their 
food  value. 

Most  species  of  Ducks  whose  usual  habitat  is  the  fresh 
waters  of  the  interior  feed  to  a  great  extent  on  aquatic  vege- 


1918°r  example’  see  California  Fish  and  Game,  IV,  30,  38,  39,  70,  72, 
3  McAtee,  Auk,  XL,  527-528,  1923. 

3  Dixon  (Health  Commissioner  of  Pennsylvania),  Journ.  Amer.  Medi- 

R,  7/  790’  Quoted  by  McAtee,  U.  8.  Dept.  Agric., 

Bull.  720,  9,  1918,  and  by  Forbush  and  others. 

*  Forbush,  Mass.  State  Dept.  Agric.,  Bull.  9,  57-58,  1921. 
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tation,  but  take  various  forms  of  animal  life,  such  as  insects, 
crustaceans  and  mollusks.  Their  bills  and  tongues  are  well 
adapted  to  straining  food  from  water  and  mud,  while  the 
species  addicted  to  a  fish  diet  have  bills  and  tongues  quite 
different  in  shape  and  structure,  adapted  to  catching  and 
firmly  holding  their  slippery  prey.  Geese  and  Swans  have 
tongues  adapted  to  their  habit  of  pulling  up  aquatic  plants 
for  food.5 

During  grasshopper  outbreaks  Ducks  have  been  found  with 
from  200  to  250  grasshoppers  in  their  stomachs;  young  Mal¬ 
lards  have  been  seen  “stuffing  themselves  with  Mayflies”; 
young  Wood  Ducks  were  caught  feeding  on  Mayflies  and 
locusts;  one  Duck  in  Louisiana  contained  72,000  seeds,  and 
a  young  Mallard  was  filled  with  grasshoppers.6  At  Great 
Salt  Lake  brine  shrimps  and  alkali  fly  larvae  and  pupa?  are 
devoured  in  immense  numbers  by  various  species  of  Ducks.7 
The  items  referring  to  the  species  of  this  family,  in  Aughey’s 
report  on  the  birds  of  Nebraska  in  relation  to  insects,  are 
briefly  summarized  in  the  table  on  the  following  page.8 

In  response  to  a  general  demand  on  the  part  of  sportsmen, 
state  game  commissioners  and  others,  the  United  States  Bio¬ 
logical  Survey  has  conducted  extensive  and  minute  investiga¬ 
tions  of  the  food  and  feeding  habits  of  wild  Ducks  and  Geese, 
the  results  of  which  have  been  embodied  in  several  important 
bulletins.9  The  United  States  National  Museum  has  also  pub- 


« See  Gardner,  “The  Adaptive  Modifications  and  the  Taxonomic  Value 
of  the  Tongues  of  Birds,’;  Proc.  U.  8.  Natl.  Museum,  LXVii,  1-19,  l9-o, 

and  authorities  therein  cited.  ,  ~ 

8  Judd,  Yearbook  V.  8.  Dept.  Agnc.  for  1900,  435.  Fisher,  North 
American  Fauna,  No.  7,  15,  1893.  U  B.*)ept.  Agnc.  Farmers  Bull. 
513,  5.  Bryant,  Univ.  Calif .  Pub.  Zool. ,  XI,  No.  1,  12-16. 

7  Wetmore,  U.  8.  Dept.  Agric.,  Bull.  936,  15,  1921 ;  citing  Amer.  Nat., 

LI,  753-755,  1917.  „  ,0_0 

8  Aughey,  1st  Rept.  U.  8.  Entom.  Com.,  1878.  .  . 

0  McAtee,  “Five  Important  Wild-duck  Foods,  U.f  8.  Dept  A<mc., 
Bull.  58,  1914;  “Eleven  Important  Wild-duck  roods,  „  Bull.  205,  191o, 
both  superseded  by  “Propagation  of  Wild-duck  Foods,  Bull.  465,  1917, 
“Food  Habits  of  Mallard  Ducks  in  the  United  States^  Bull.  7..0,  . 

“Wild-duck  Foods  of  the  Sandhill  region  of  Nebraska,  Dull.  <94,  37  7  ,; 
1920  Mabbott,  “Food  Habits  of  Seven  Species  of  Shoal-Water  Ducks, 
Bull  862  1920.  Wetmore,  “Wild  Ducks  and  Duck  Foods  of  the  Bear 
River  Marshes,”  Bull.  936,  1921. 
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Species  of  Birds 

Number  of 

stomachs 

Locusts 

(average  number) 

Other  insects 

(average  number) 

Mollusks 

Vegetation 

(seeds,  etc.) 

Mallard,  Anas  platyrhynchos  .  .  . 

10 

.22 

26 

X 

.  , 

Black  Duck,  Anas  rubripes  .  .  .  . 

1 

16 

30 

.  , 

X 

Green- winged  Teal,  Nettion  caroli- 
nense  . 

9 

5 

38 

X 

Blue-winged  Teal,  Querquedula  dis- 
cors . 

1 

37 

22 

X 

X 

Pintail,  Dafila  acuta  tzitzihoa  .  .  . 

7 

11 

34 

X 

Wood  Duck,  Aix  sponsa . 

9 

15 

23 

X 

Bufflehead,  Charitonetta  albeola  .  . 

4 

10 

22 

Ruddy  Duck,  Erismatura  jamaicensis 

1 

31 

20 

X 

Snow  Goose,  Chen  hyperboreus  hy- 
perboreus . 

8 

30 

33 

X 

X 

Canada  Goose,  Branta  canadensis 
canadensis . 

9 

31 

42 

X 

X 

lished  two  bulletins  on  life  histories  of  North  American  wild 
fowl,  which  contain  a  large  amount  of  information  on  food 
habits.10  Other  recent  publications  have  dealt  with  the  great 
mortality  among  Ducks  about  certain  lakes  in  Utah,  Nevada 
and  California,  which  has  been  attributed  to  alkali  poisoning, 
and  with  lead  poisoning  from  swallowing  expended  shot  found 
in  the  mud  of  their  feeding  grounds  in  shallow  water  fre¬ 
quented  by  hunters.11 

From  the  great  mass  of  detailed  and  minutely  analyzed  in¬ 
formation  in  Mabbott’s  and  McAtee’s  reports  on  the  food 
habits  of  10  species  of  American  Ducks,12  the  most  important 


10  Bent,  “Life  Histories  of  North  American  Wild  Fowl,  Order  Anseres,” 
V.  8  Natl.  Museum.  Ft.  1,  Bull.  12(1,  1923 ;  Pt.  2,  Bull.  130,  1925. 

11  Wetmore,  “Mortality  among  Waterfowl  Around  Great  Salt  Lake, 
Utah,”  V.  8.  Dept.  Agric.,  Bull.  217,  1915 ;  “The  Duck  Sickness  in 
Utah,”  Bull.  072,  1918;  “Lead  Poisoning  in  Waterfowl,”  Bull.  793,  1919. 
Clarke,  Condor.  XV,  214-226,  1913. 

12  Mabbott,  TJ .  8.  Dept.  Agric.,  Bull.  802,  1920  (Oadwall,  Baldpate, 
Pintail.  Wood  Duck  and  Teals).  McAtee,  V.  8.  Dept.  Agric.,  Bull. 
720,  1918  (Mallard  and  Black  Ducks). 
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items  have  been  selected  and  condensed  into  the  following 
table  of  percentages,  the  “x”  being  used  to  indicate  instances 
in  which  certain  food  was  found  in  stomachs  of  Ducks  but 
no  amounts  are  given: 


Gadwall 

Chaulelas 

Baldpate 

Mareca  ai 

td 

Il¬ 

ls. 

o 

<o§‘ 

a  g 

il 

CO  13 

Green-winge 
Nettion  c: 

3l 

>.§ 
x  a- 

I  S’ 
g* 

Pintail 
Dafila  acu 

Mallard 
Anas  plat; 

Black  Duck 
Anas  rubr 

Florida  and 
Anas  fulvi 
maculosa 

Kinds  of  Food 

B 

g 

CO 

ej- 

3 

CD 

o' 

P 

P 

P 

£i2- 

5' 

o 

o 

3 

£L  o 
p  p^ 
o 

i 

p 

o 

£,  a. 

S  gL 

g 

CO 

P 

s. 

5-* 

73 

a- 

I 

O 

P- 

o 

GO 

Q 

2  s 
srS. 

P 

S.S- 
<  p 

a 

CO 

p 

g  p 

CD 

p 

g.sr 

•< 

Number  of  Stomachs  . 

417 

255 

219 

41 

653 

413 

790 

1578 

622 

51 

2.15 

6.77 

29.47 

20.14 

9.33 

9.81 

12.85 

9.47 

24.09 

40.50 

Insects 

0.55 

0.42 

10.41 

10.19 

4.57 

6.39 

2.85 

2.31 

X 

9.00 

Spiders  and  mites 

1.60 

6.25 

16.82 

8.69 

3.59 

0.63 

5.81 

5.73 

12.27 

27.00 

Crustaceans  . 

0.10 

1.93 

.  . 

0.92 

6.08 

3.79 

0.35 

7.99 

2.77 

Fishes  and  fish  eggs 
Miscellaneous 

6.31 

1.26 

6.25 

2.71 

6.40 

6.72 

1.34 

2.57 

Total  Vegetable  matter  . 

97.85 

7.59 

93.23 

13.09 

70.53 

12.25 

79.86 

7.75 

90.67 

11.00 

90.19 

8.17 

87.15 

9.64 

90.53 

13.39 

75.91 

11.00 

59.50 

50.00 

Sedges  .  .  . 

19.91 

7.41 

18.79 

34.27 

38.82 

9.14 

21.78 

21.62 

11.00 

6.31 

0.61 

2.20 

1.90 

10.35 

0.80 

6.01 

32.24 

42.33 

42.82 

12.60 

27.12 

11.52 

6.53 

28.04 

8.23 

X 

Smartweeds,  etc. 

0.59 

1.47 

8.22 

3.22 

5.25 

4.74 

4.74 

9.83 

5.00 

9.54 

Waterlily  Family 

0.52 

0.26 

1.37 

6.37 

i.ii 

5.95 

2.57 

*  * 

Water  Milfoils  . 

3.48 

0.71 

. . 

0.21 

*  • 

Algae  .... 
Wild  Celery,  etc. 

10.40 

7.71 

2.95 

.  . 

4.63 

. . 

3.44 

3.54 

3.54 

0.53 

5.75 

.  . 

.  . 

.  . 

•  • 

Arrowheads  . 

3.25 

6.91 

.  • 

X 

■  * 

Arrowgrass  . 

6.38 

2.86 

4.52 

5.97 

•  • 

Coontail  . 

7.82 

0.24 

0.93 

•  * 

*  • 

Grains  (rice,  etc.) 

1.31 

.  . 

•  • 

*  • 

Madder  .  .  . 

Mallows  . 

0.37 

0.35 

1.87 

.  , 

2.58 

•• 

Goosefoot  Family 

6.38 

0.75 

•  • 

•  * 

*  * 

3.37 

Bur  Reeds 

0.85 

9.25 

Cypress  cones,  etc.  . 
Acorns  and  Beechnuts  . 

*  * 

*  * 

.  , 

6.28 

4.75 

.. 

2.34 

4.11 

•• 

•• 

Waterelms,  etc.  . 

.  . 

•  • 

•  • 

*  * 

Water  Plantain  . 

•  * 

*  * 

X 

'' 

Primrose  Willow 
Miscellaneous 

2.61 

7.63 

11.92 

4.51 

14.68 

22.17 

5.99 

*• 

X 

X 

Items  culled  from  McAtee’s  report 13  on  3  important  Duck 
foods  are  here  presented  in  tabular  form  as  follows: 

is  McAtee,  “Three  Important  Wild  Duck  Foods,”  U.  S.  Biol.  Surv., 
Circular  81,  1911. 
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Species  of  birds 

Number 

of 

stomachs 

Wild  rice 

Wild  celery 

Pond- 

weeds 

Total 
of  the 
three 

Percentages 

Mallard,  Anas  platyrhynchos  .... 

209 

17.13 

2.48 

12.67 

32.28 

Black  Duck,  Anas  rubripes  .... 

51 

12.05 

2.37 

8.35 

32.77 

Gadwall,  Chaulelasmus  streperu3  . 

37 

' 

17.64 

17.64 

Baldpate,  Mareca  americana  .... 

30 

7.16 

10.00 

13.71 

30.87 

Green-winged  Teal,  Nettion  carolinense  . 

126 

4.56 

.69 

10.32 

15.57 

IRue-winged  Teal,  Querquedula  discors  . 

86 

3.46 

.20 

9.83 

13.49 

Shoveller,  Spatula  clypeata 

49 

7.83 

7.83 

Pintail,  Dafila  acuta  tzitzihoa  .... 

67 

4.95 

1.80 

13.39 

20.14 

Wood  Duck,  Aix  sponsa . 

75 

11.62 

3.17 

6.72 

21.51 

Redhead,  Marila  americana  .... 

60 

4.41 

11.71 

24.38 

40.50 

Canvas-back,  Marila  valisineria  .  .  . 

60 

.33 

23.71 

42.35 

66.39 

Scaup,  Marila  marila . 

67 

1.26 

14.46 

23.20 

38.92 

Lesser  Scaup,  Marila  affinis  .... 

126 

7.49 

17.53 

8.18 

33.20 

Goldeneye,  Clangula  clangula  americana 

23 

2.95 

6.56 

9.51 

Bufflehead,  Charitoneta  albeola  .  .  . 

36 

2.22 

5.66 

4.46 

12.34 

Ruddy  Duck,  Erismatura  jamaicensis 

41 

9.54 

12.56 

22.10 

Average  for  all  species  .... 

4.78 

6.65 

13.88 

25.31 

McAtee’s  discussion  of  the  propagation  of  Wild  Duck  foods 
yields  the  following  important  items  concerning  the  percent¬ 
ages  of  certain  plants  in  the  food  of  certain  Ducks:  14  Wild 
rice  {Zizania),  17%  in  209  Mallard  stomachs,  12%  in  51 
Black  Ducks,  11%  in  75  Wood  Ducks,  (p.  4.)  Pondweeds 
(Potamogeton) ,  from  60%  to  80%  of  food  of  Canvasbacks 
at  a  lake  in  Wisconsin,  (pp.  13-14.)  Delta  potato  (Sagittaria) , 
Louisiana,  70%  of  food  of  Canvasbacks.  (p.  21.)  Chufa,  a 
sedge  ( Cyperus  esculentus),  Arkansas,  56%  of  food  of  9  Mal¬ 
lards.  (p.  28.)  Wild  millet  {Echinochloa  crus- g alii) ,  Louisiana, 
from  10%  to  75%  of  food  of  Mallards  at  various  localities, 
(p.  32.)  Watershield,  of  the  waterlily  family  ( Brasenia 
schreberi),  found  in  19  species  of  Ducks  and  true  wa- 
terlilies  in  13  species,  (p.  35.)  Banana  waterlily  ( Castalia 
mexicana),  Texas,  48%  of  total  food  of  all  Ducks  (Can- 
vasback,  71.6%;  Ring-necked  Duck,  91%;  Black  Ducks, 
98%). 

The  Mergansers  feed  to  a  great  extent  on  fishes  and  are 
easily  distinguished  from  river  Ducks  by  their  bills,  modified 

14  McAtee,  “Propagation  of  Wild-duck  Foods,”  V.  S.  Dent  Aaric 
Dull.  405.  1917.  P  •9nc” 
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to  enable  them  to  hold  slippery  fishes.15  American  Mer¬ 
ganser  ( Mergus  merganser  americanus ) ;  1  contained  13  perch, 
some  nearly  3  inches  long ;  Audubon  found  fishes  7  inches  long 
in  some,  and  reports  very  rapid  digestion,  a  captive  bird  de¬ 
vouring  over  2  dozen  fish  about  4  inches  long  4  times  daily; 
on  Maine  coast,  eats  many  mussels  and  other  mollusks;  also 
takes  some  amphibians,  crustaceans,  leeches,  worms,  aquatic 
insects  and  aquatic  plants.16  One  California  stomach  con¬ 
tained  5  carp  about  4  inches  long;  individuals  on  breeding 
'  ponds  have  been  found  gorged  with  trout.17  Red-breasted 
Merganser  ( Mergus  senator)',  1  stomach;  9  rock  bass  and 
’  a  shark,  each  2  to  4  inches  long.18  Chiefly  a  fish  eater,  but 
takes  also  crustaceans,  insects,  mollusks,  worms,  amphibians 
and  other  food.19  Hooded  Merganser  ( Lophodytes  cuculla- 
tus ) ;  food  largely  insects,  but  takes  small  fish,  frogs,  mollusks 
and  some  aquatic  plants,  seeds  and  grain.20  One  contained 
12  tiny  fishes,  another  20.21  Smew  ( Mergellus  albellus ) ;  food 
chiefly  small  fish,  crustaceans,  frogs,  aquatic  insects  and  mol¬ 
lusks.22 

Domestic  Ducks  have  been  frequently  known  to  render 
efficient  aid  in  keeping  insects  in  check.  During  an  outbreak 
of  grasshoppers  in  California,  they  fed  largely  on  these  in¬ 
sects,  each  taking  300  or  400  daily,  from  200  to  250  being 
found  in  some  stomachs,  representing  a  single  meal.23 

Mallard  ( Anas2i  platyrhynchos) ;  on  Pacific  coast  feeds 
largely  on  dead  salmon  and  salmon  eggs;  where  available, 
they  take  also  nuts,  insects,  including  mosquito  larvae,  snails, 
frogs  and  lizards.25  One  stomach  contained  75,200  seeds  of 


”  Allen,  Cornell  Reading  Courses,  IV,  No.  76,  34,  1914. 
Wilson  Bull.  No.  34,  XIII,  10-11.  1901. 

18  Bent,  V.  8.  Natl.  Museum,  Bull.  126.  8-9,  1923.  . 

w  Grinnell,  Bryant  and  Storer.  Came  Birds  of  California,  o A, 
“Linton,  Condor,  X,  126,  1908.  ,Q_  1Q19 

18  Bent,  ibid.,  18.  Strong,  Auk,  XXIX,  484-485,  1912. 

"Bent,  ibid.,  27.  inn9 

“  Judd,  U.  8.  Biol.  Surv.,  Bull.  17,  53,  1902. 

22  Bent.  Bull.  126,  supra,  32-33. 

23  Bryant,  Univ.  Calif.  Pub.  in  Zool.,  XI,  No.  1,  12-13,  191.4. 

»  For  other  data  on  this  genus  see  preceding  tables. 

"Bent,  V.  8.  Dept.  Agric.,  Bull.  126,  41-43,  19-.3. 
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sedges,  primrose  willow  and  duckweed,  and  1  contained  102,400 
seeds  of  primrose  willow.26  A  downy  young  bird  was  found 
with  stomach  distended  with  grasshoppers.27  California  stom¬ 
achs  contained  small  snails,  seeds  and  half  cupful  of  barley.28 

Black  Duck  ( Anas  rubripes) ;  eats  aquatic  insects,  amphib¬ 
ians,  crustaceans,  leeches,  worms,  mollusks,  seeds,  roots, 
grain,  nuts  and  sometimes  even  small  mammals;  sometimes 
gorged  with  huckleberries.29  One  contained  23,704  weed  seeds 
and  a  few  snails  (pigweed,  13,240  seeds;  knot  grass,  7,264; 
ragweed,  2,624;  dock,  576). 30  Stomachs,  29;  4  empty;  food 
in  others,  vegetable  matter  88.4%  (seeds  of  burreed,  pond- 
weed,  bulrush,  eelgrass,  mermaid  weed  and  wild  celery) ;  ani¬ 
mal  matter,  11.6%  (mollusks,  ants  and  other  insects  and 
crustaceans).31  One  contained  36,300  smartweed  seeds.32  In 
Maine  in  winter  they  were  found  feeding  chiefly  on  marine 
snails  ( Littorirm ) ,  but  one  was  gorged  with  fresh-water  snails 
( Campeloma )  and  2  gullets  were  filled  with  eelgrass  and  a 
few  crustaceans.83  Florida  Duck  ( Anas  fulvigula  fulvigula ) ; 
2  contained  small  marine  mollusks.34  New  Mexico  Duck 
( Anas  novimexicana ) ;  food  consists  of  cattails,  alfalfa,  grass 
roots,  corn,  wheat,  fresh-water  mollusks  and  seeds.35 

European  Widgeon  (Mareca  penelope ) ;  food,  roots  of  eel¬ 
grass  ( Zostera ),  when  available;  on  coasts  under  strictly  ma¬ 
rine  conditions  they  “live  entirely  on  small  cockles”;  in  spring 
they  are  great  grass  eaters  and  later  devour  enormous  quanti¬ 
ties  of  flies.36  Five  stomachs  taken  in  America  contained 
chiefly  widgeon  grass,  eelgrass,  pondweeds,  dodder  and  bul- 


30  McAtee,  V.  8.  Dept.  Agric.,  Bull.  720,  3,  1918. 

27  Fisher,  North  American  Fauna ,  No.  7,  15,  1893. 

28  Grinnell,  Bryant  and  Storer,  Game  Birds  of  California.  99  1918  • 
quoting  Bryant,  Zoe,  IV,  55,  1893. 

39  Bent,  Bull.  126,  supra,  57-58. 

1S6  ^90°9n’  * <Birds  °£  New  York’”  Y-  State  Museum,  Mem.  12,  Pt.  1, 

“Phillips,  Auk,  XXVIII,  199,  1911. 

33  McAtee,  U.  8.  Dept.  Agric..  Bull.  720,  10-14,  1918. 

83  Norton,  Auk,  XXVI,  439,  1909. 

34  Baker,  Proc.  Acad.  Natl.  Sci.  Phila.,  XLI,  267,  1889. 

35  Huber,  in  Bent,  U.  8.  Natl.  Museum,  Bull.  126  49  1923 
86  Bent,  U.  8.  Natl.  Museum,  Bull.  126,  87,  1923. 
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rush.37  Baldpate  ( M .  americana)38-,  food  mainly  seeds  and 
roots  of  grasses  and  water  plants ;  Audubon  says  it  eats  beech¬ 
nuts,  leeches  and  small  fishes;  in  Pennsylvania  Warren  found 
2  that  had  “fed  entirely  on  insects”;  Baker  dissected  a  large 
number  containing  small  snails  ( Truncatella )  and  seeds.39 
Phillips’  report  that  the  Widgeon  on  a  Massachusetts  lake 
was  entirely  vegetarian,  stomachs  containing  pondweed,  wild 
celery,  waterlily,  burreed  and  smartweed,  with  65%  mineral 
matter,40  is  attributed  by  Bent  to  the  Baldpate.  Seventeen 
stomachs  from  Klamath  Lake,  Oregon;  in  13,  snails  100%. 41 
One  examined  by  Judd  contained  only  wild  rice  sprouts  and 
aquatic  plant  stems.42 

European  Teal  ( Nettion  creca ) ;  feeds  on  aquatic  plants, 
insects,  mollusks  and  worms.  The  Green- winged  Teal  {Net¬ 
tion  carolinense ) ,  about  the  canneries  of  the  Northwest,  feeds 
upon  salmon  carrion.43  Otherwise,  its  habits  are  clean,  as  may 
be  seen  \j  reference  to  tables  on  preceding  pages.  Blue¬ 
winged  rind  Cinnamon  Teals  {Querquedula  discors  and  Q. 
cyanoptera) ;  food  well  shown  in  tables  on  preceding  pages. 
It  may  be  added  that  the  former  takes  some  grain  in  the 
fields  in  autumn.  Twenty  Florida  stomachs  contained  small 
aquatic  mollusks  ( Amnicola  and  Truncatella ).44 

Ruddy  Sheldrake  ( Casarca  jerruginea) ;  food,  aquatic 
plants,  insects,  worms,  and  fish  fry  and  roe.45  Sheld  Duck 
( Tadoma  tadorna) ;  on  Lincolnshire  coast,  lives  on  mollusks 
and  crustaceans;  10  stomachs,  Belfast  Bay;  1  contained 
20,000  mollusks;  takes  also  a  little  vegetation  and  occasionally 
insects.48 

Shoveller  ( Spatula  clypeata ) ;  food,  various  kinds  of  aquatic 


37  Mabbott,  TJ.  8.  Dept.  Agric.,  Bull.  862,  16-17,  1920. 

38  See  also  tables  on  preceding  pages. 

30  Bent  TJ.  8.  Natl.  Museum,  Bull.  126,  92-94,  1923, 

40  Phillips,  Auk,  XXVIII,  199,  1911. 

«  Mabbott,  U.  8.  Dept.  Agric.,  Bull.  862,  15,  1920. 

“  Judd,  U.  8.  Biol.  8urv.,  Bull.  17,  81,  1902. 

48  Bent,  U.  S.  Natl.  Museum,  Bull.  126,  100-101, ^  106-107,  1923. 

44  Baker,  Proc.  Acad.  Nat.  Sci.  Phtla.,XJA,  267,  1889. 

45  Bent,  TJ.  8.  Natl.  Museum,  Bull.  126,  131,  1923. 

48  Bent,  ibid.,  133-134. 
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vegetation,  small  fishes,  amphibians,  crustaceans,  leeches, 
aquatic  worms,  mollusks  and  aquatic  insects.47  Bill  highly 
specialized  for  sifting  food  from  mud  and  water,  but  only 
15%  to  20%  of  the  birds  examined  by  McAtee  had  been  feed¬ 
ing  on  bottom  ooze;  84  stomachs;  vegetable  matter,  65.7% 
(sedges,  16.02;  pondweeds,  11.25;  grasses,  8.28;  algae,  6.55; 
waterlilies,  2.5;  duckweeds,  1.7;  smartweeds,  1.1);  animal 
matter,  34.97%  (fresh-water  mollusks,  18.97;  aquatic  insects 
next  in  importance;  small  fishes,  3%). 48  Ten  Florida  stom¬ 
achs  all  contained  mollusks,  especially  Rissoina.*9  Owens 
Lake,  California;  found  feeding  on  pupae  and  larvae  of  a  fly 
( Ephydra )  .50 

American  Pintail  ( Dafila,  acuta  tzitzihoa ) ;  stomach  anal¬ 
yses  given  in  a  table  on  a  preceding  page.  Food,  chiefly 
aquatic  plants,  with  some  minnows,  crustaceans,  leeches, 
worms,  mollusks,  insects  and  even  amphibians  and  mice.61 
Stomachs  examined  by  Baker  contained  mollusks.52  Bahama 
Pintail  ( Poecilonetta  bahamensis ) ;  8  adult  stomachs,  Porto 
Rico;  no  animal  matter;  ditch-grass  seed,  16.25%;  algte 
( Chara ),  83.75%;  2  downy  young  stomachs;  insects  and 
snails,  3.5%;  foxtail,  barnyard  and  guinea  grass  seed,  94%; 
other  seeds,  2.5%. 53 

Wood  Duck  {Aix  sponsa) ;  see  food  table  on  a  preceding 
page;  vanishing  over  most  of  its  range.54  Food  largely  in¬ 
sects,  but  some  small  fishes,  amphibians  and  mollusks ;  during 
autumn  and  winter,  largely  vegetable  food  in  great  variety, 
including  wild  fruits  and  nuts;  Nuttall  reports  a  stomach 
filled  with  Coleoptera.55  On  Maine  coast,  shows  preference 
for  arrowhead  bulbs.68  Two  California  stomachs  contained  a 
large  number  of  acorns.57 
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Bent,  ibid.,  140-141.  «  McAtee,  Auk,  XXXIX,  380-386,  1922. 

Baker,  Proc.  Acad.  Nat.  Sci.  Phila.,  XLI,  267,  1889. 

Fisher,  North  American  Fauna,  No.  7,  17,  1893. 

Bent,  V.  S.  Natl.  Museum,  Bull.  126,  150-151  1923 
Baker,  Proc.  Acad.  Nat.  Sci.  Phila.,  XLI,  267,  1889  ’ 

Wetmore,  U.  S.  Dept.  Agric.,  Bull.  326,  29,  1916. 

Fisher,  Yearbook  U.  S.  Dept.  Agric.  for  1901,  454-458 
Bent,  U.  8.  Natl.  Museum,  Bull.  126,  166-167  1923 
Norton,  Auk,  XXVI,  439,  1909. 

Grinnell,  Bryant  and  Storer,  Game  Birds  of  California,  144,  1918. 
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Tufted  Duck  ( Fuligula  fuligula) ;  food,  duckweed  and  other 
plants,  insects  and  amphibians;  Bavarian  stomachs  contained 
fish  spawn,  frogs,  mussels,  insects  and  aquatic  plant  seeds.58 
Rufous-crested  Duck  ( Netta  rufina) ;  food,  aquatic  plants.59 
European  Pochard  ( Aithyia  ferina) ;  food  in  summer  and 
autumn  chiefly  aquatic  plants  and  fresh-water  mollusks,  with 
some  amphibians  and  fishes;  in  summer,  the  young  eat  many 

insects,  but  adults  not  many.60 

Redhead  ( Mania 61  americana ) ;  food,  aquatic  plants,  in¬ 
sects,  amphibians,  small  fishes,  lizards,  acorns,  beechnuts, 
mollusks,  etc.62  Canvasback  (M.  valisineria) ;  Atlantic  coast, 
principal  food,  celery,  with  some  amphibians,  fishes,  leeches 
and  mollusks.63  One  stomach  contained  100  bulrush  seeds.64 
On  Pacific  coast  it  takes  more  animal  food,  especially  crusta¬ 
ceans  and  mollusks;  several  California  stomachs  contained 
marine  clams  and  snails;  one  contained  grass,  and  one  was 
filled  with  barley.65  Stomachs  from  British  Columbia  were 
filled  with  fresh-water  snails,  one  containing  200  Valvatas ,66 
Scaup  ( M .  mania ) ;  in  summer  home  on  fresh  water,  lives  on 
fish  fry,  small  fishes,  amphibians,  mollusks,  insects  and  some 
aquatic  vegetation;  in  winter,  on  seacoast,  lives  on  crusta¬ 
ceans,  starfishes,  mollusks  and  considerable  aquatic  vegeta¬ 
tion.67  One  Maine  stomach  was  filled  with  marine  clams. 
Autumn  stomachs,  Massachusetts;  aquatic  vegetation  and 
bivalve  mollusks  in  equal  proportions.69  Lesser  Scaup  (M. 
affinis ) ;  fish  fry  and  spawn,  tadpoles,  aquatic  mollusks,  worms, 
crayfish,  aquatic  insects  and  a  variety  of  aquatic  plants. 


68  Bent,  V.  8.  Natl.  Museum,  Bull.  120,  204,  1923. 

80  Bent,  Hid.,  174. 

61  For  this  genus  see  also  table  on  a  preceding  page. 

62  Bent,  ibid.,  180-181. 

63  Bent,  ibid.,  195-196.  „ 
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One  stomach  contained  a  crab  claw  and  75  aquatic  snails.71 
Eight  Florida  stomachs  all  contained  mollusks,  especially 
Rissoina.72  One  stomach,  Porto  Rico;  dragonfly  larvae,  69%; 
seeds,  4%;  fragments  of  beetles,  etc.73  Massachusetts  stom¬ 
achs  contained  burreed,  bayberry  and  sawgrass.74  Ring¬ 
necked  Duck  ( M .  collaris ) ;  food,  aquatic  plants,  small  fish, 
amphibians,  crustaceans,  mollusks,  insects  and  even  grains.75 

American  Goldeneye  ( Glaucionetta  clangula  americana ) ;  on 
coasts,  feeds  largely  on  small  mussels  and  other  mollusks, 
with  some  eelgrass;  on  Pacific  coast,  found  feeding  on  mus¬ 
sels,  crabs,  marine  worms  and  decaying  salmon;  inland,  takes 
small  fishes,  tadpoles  and  insects,  but  lives  largely  on  great 
variety  of  aquatic  plants,  such  as  teal  moss,  flags,  duckweed, 
pondweed,  water  plantain,  bladderwort,  etc.76  A  Massachu¬ 
setts  stomach  contained  seeds  of  pondweed,  waterlily,  bay- 
berry  and  burreed,  buds  and  roots  of  wild  celery  and  a  few 
insects.77  Maine  stomachs  contained  seeds  of  eelgrass  and 
marine  snails  ( Lacuna  and  Margarita)  ,78  One  California 
stomach  contained  only  clams  ( Mya  arenaria)  ,79  Barrow 
Goldeneye  ( G .  islandica ) ;  food  similar  to  that  of  American 
Goldeneye.80 

Bufflehead  ( C haritonetta  albeola ) ;  on  seacoast,  food  is  crus¬ 
taceans  and  bivalve  mollusks;  on  fresh  waters,  crustaceans, 
snails,  leeches  and  grasses  (Audubon) ;  other  writers  include 
insects;  vegetation  in  only  small  quantities,  mainly  in  sum¬ 
mer;  in  inland  Maine,  small  fishes  (Knight).81 

Old  Squaw  ( Clangula  hy emails ) ;  food  mostly  mollusks, 
some  crustaceans,  insects  and  vegetation,  but,  on  breeding 
grounds,  largely  aquatic  vegetation,  such  as  teal  moss,  blue 


"Judd,  V.  S.  Biol.  Surv.,  Bull.  17,  81,  1902. 

79  Baker,  Proc.  Acad.  Nat.  Sci.  Phila.,  XLI,  267,  1889. 

,s  Wetmore,  U.  S.  Dept.  Agric.,  Bull.  326,  28-29,  1916. 

74  Phillips,  Auk,  XXVIII,  199,  1911. 

75  Bent,  U.  S.  Natl.  Museum,  Bull.  126,  227-228,  1923. 

7<*  Bent,  U.  S.  Natl.  Museum,  Bull.  130,  7-8,  1925. 

77  Phillips,  Auk,  XXVIII,  200,  1911. 

78  Norton,  Auk,  XXVI,  439,  1909. 

79  Grinnell,  Bryant  and  Storer,  Game  Birds  of  California.  173  1918 

80  Bent,  V.  S.  Natl.  Museum,  Bull.  130,  19-20,  1925. 

81  Bent,  ibid.,  28.  See  also  table  on  a  preceding  page. 
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flag,  duckweed,  water  plantain,  pondweed  and  pickerel  weed.82 
In  New  England,  food  said  to  be  mostly  mollusks,  crustaceans, 
fishes  and  pondgrass.83  In  Ohio,  takes  many  angleworms, 
etc.84  At  Chicago,  food  almost  entirely  minnows;  1  said  to 
have  contained  about  140  fishes  averaging  about  2  inches 
long.85 

Atlantic  Harlequin  Duck  ( Histrionicus  histrionicm  histri- 
onicus ) ;  on  inland  waters,  feeds  largely  on  insects  (caddis-fly 
prominent) ;  also  fish  spawn,  small  fishes,  frogs,  crustaceans, 
mollusks  and  some  aquatic  plants ;  on  seacoast,  similar  marine 
animals,  chiefly  black  mussels.86  One  stomach,  Long  Island; 
crabs  and  other  crustaceans  and  marine  snails  ( Columbella 
and  Littorina)  .87 

Labrador  Duck  (C amptorhynchus  labradorius ) ;  has  been 
extinct  for  quite  a  number  of  years.  Audubon  said  its  food 
was  shellfish,  fish  fry  and  various  aquatic  plants.88 

The  Eiders  are  valuable  on  account  of  their  down,  which 
is  very  light  and  a  poor  conductor  of  heat;  hence  they  have 
been  much  persecuted  on  the  Atlantic  coast  of  America.  In 
Norway  and  Iceland  they  are  rigidly  protected  and  the  Eider 
farms  afford  a  large  income.89 

King  Eider  ( Somateria  spectabilis) ;  on  fresh-water  breed¬ 
ing  grounds,  food  chiefly  plants,  but  stomachs  contain  many 
insects;  downy  young  contain  crustaceans  and  plant  mate¬ 
rial;  at  other  seasons  a  seabird,  food  mainly  crustaceans, 
starfishes,  sea  cucumbers,  small  fishes  and  spawn.90  .  Two 
Maine  stomachs  filled  with  crustaceans.91  One  contained  a 
marine  snail,  mussels  ( Mytilus )  and  a  crab.92  American 


83  Bent,  ibid.,  43,  1925. 

83  Mackay,  Auk,  IX,  333,  1892.  191„  1Qnn 

**  Haynes,  Wilson  Bull.,  No.  32,  new  ser  VII,  12-13,  1HW.. 

85  Hull,  Wilson  Bull.,  No.  88,  119,  1914.  See  also  Oologist,  XXXI, 

1QQ  1Q14 

88  Bent  U.  8.  Natl.  Museum,  Bull.  130,  55,  1925. 

87  Whitfield,  Auk,  XI,  323,  1894. 

88  Quoted  in  Bent,  V.  S.  Natl.  Museum,  Bull,  ^-67,  19-5. 

88  Townsend,  “A  Plea  for  the  Conservation  of  the i  Eider ,  XXXI, 

14-21,  1914.  Bent,  U.  S.  Natl.  Museum  Butt. ^  130,  94-95,  19-5. 

90  Bent  ibid  114.  91  Norton,  Auk,  XXVI,  438-440,  1909, 

”  Whitfield,  'Auk,  XI,  323,  1894, 
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Eider  ( S .  mollissima  dresseri ) ;  favorite  food  marine  mussels, 
but  takes  other  mollusks,  crustaceans,  echinoderms  and 
worms.93  One  stomach  contained  remains  of  5  crabs.94  North¬ 
ern  Eider  ( S .  m •.  borealis );  powerful  gizzard;  almost  any 
marine  animal  acceptable;  mussels  favorite;  1  contained  a 
10- inch  razor-clam  shell;  another,  43  mollusks,  some  2  inches 
long;  20  gizzards  examined  contained  many  mollusks,  some 
crustaceans,  fragments  of  ophiurian  and  algae,  and  a  few 
fish  bones.95 

Steller  Eider  ( Polysticta  stelleri ) ;  in  August  feeds  largely 
on  marine  invertebrates,  especially  worms;  in  winter,  on 
Kodiak  Island,  feeds  chiefly  on  crustaceans;  also  takes  fish 
spawn  and  small  fishes,  possibly  plants.  Spectacled  Eider 
( Arctonetta  fischeri) ;  summer  food,  small  crustaceans,  grass, 
seeds,  and  such  other  food  as  brackish-water  pools  afford. 

White-winged  Scoter  ( Oidemia  deglandi) ;  food  varied;  on 
New  England  coast,  chiefly  black  mussels  and  other  mollusks; 
stomachs  found  “crammed  full  of  mollusks”  nearly  an  inch 
long;  on  inland  waters,  live  largely  on  crayfish  and  mollusks, 
with  some  insects ;  on  western  sloughs,  feed  largely  on  aquatic 
plants  (flags,  duckweed,  pondweed,  pickerel  weed,  etc.).96 
Nine  stomachs,  Massachusetts;  mussels,  44%;  clams,  22%; 
periwinkles,  19% ;  hermit  crabs,  9% ;  balance  caddis  larvae, 
algae,  etc.97  One  California  stomach  contained  4  species  of 
marine  snails,  another,  a  sand  dollar  (echinoid).98  American 
Scoter  (0.  americana );  on  interior  waters,  feeds  on  small 
fishes  and  spawn,  mollusks,  crayfish,  amphibians  and  various 
plants  (duckweed,  pondweed,  flags,  water  milfoil,  bladder- 
wort,  etc.).99  On  fresh  waters  it  prefers  fresh-water  mussels 
(Unionidse) ;  13  Massachusetts  stomachs;  mussels,  95%;  bal¬ 
ance  starfish  and  periwinkles.100  Also  takes  marine  clams 


n  MT  Mackay,  Auk,  VII,  315-319,  1890.  Bent,  V.  8.  Natl  Museum 
BvM-  130,  ioo,  1925.  91  Whitfield,  Auk,  XI  323  1894  ’ 

!!Bent,  ibid.,  87-89.  "Bent,  ibid.,  p.  135.  ’  94‘ 

I  orbush,  Game  Birds,  Wild-fowl  and  Shore  Birds,  162  1912 

» Benntni6idB1234‘>4nd  St0rer’  Game  Birds  of  California,  200,'  1918. 
lfl0  Forbush,  Game  Birds,  Wild-fowl  and  Shore  Birds,  159,  1912, 
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(Spisula),  scallops  and  razor-shell  clams.101  Velvet  Scoter 
(0.  fusca);  food  chiefly  mollusks  and  crustaceans;  some 
stomachs  filled  with  common  marine  mussels;  in  Orkney, 
partial  to  razor  clams.102  Surf  Scoter  (0.  perspicillata) ;  food 
about  same  as  other  Scoters,  mostly  small,  black  mussels; 
some  crustaceans  and  fish  spawn,  a  little  vegetation,  such  as 
eelgrass  and  algse;  some  stomachs  “crammed  full  of  small 
shellfish.”103  One  contained  900  marine  snails  (M arg antes) . 
Nine  stomachs;  mussels,  79.6%;  periwinkles,  13.8%;  algse  and 
eelgrass,  6.6%.104 

Ruddy  Duck  ( Erismatura  jamaicensis) ;  for  stomach  analy¬ 
ses  see  table  on  a  preceding  page.  Food  largely  grasses  and 
various  aquatic  plants,  with  some  small  fishes  and  spawn, 
mollusks,  worms  and  insects.106  One  Connecticut  stomach; 
22,000  pondweed  seeds.106  Six  Massachusetts  stomachs;  veg¬ 
etable  matter,  40% ;  animal  matter,  60% ;  seeds  of  many  spe¬ 
cies  of  aquatic  plants  with  insect  larvae.107  A  California 
stomach  contained  seeds  of  ditch-grass  and  some  algae;  others 
contained  finely  ground  vegetable  matter.108 

The  species  of  Geese  and  Swans  vary  less  in  their  food 
habits  than  do  Ducks,  and  their  food  at  different  localities 
varies  less.  Most  of  the  species  feed  chiefly  on  plants. 

Snow  Goose  ( Chen  hyperboreus  hyperborem) ;  food  largely 
vegetable,  almost  wholly  so  in  winter  home;  in  spring,  sprout¬ 
ing  grain  and  grass;  in  autumn,  grain  from  stubble  fields, 
berries,  insects  and  probably  other  invertebrates.109  One  Cal¬ 
ifornia  stomach;  1,581  barley  grains;  another,  500  stalks  of 
“filaree”;  in  California  feeds  largely  on  grass;  in  the  north 
in  summer,  rushes,  berries  and  insects.110  Greater  Snow  Goose 


“Mackay,  Auk,  VIII,  280,  1891 

iraBent,  U.  8.  Natl.  Museum,  Bull.  130,  129,  19-5. 

10*  Bent,  Hid.,  148.  ,  „.  ,  -ick  iqio 

104  Forbush,  Game  Birds,  Wild-fowl  and  Shore ^ Birds,  1Q5,  1912. 

105  Bent,  U.  8.  Natl.  Museum,  Bull.  130,  157-158,  19/5. 

108  Barrows,  Michigan  Bird  Life,  109,  1912. 

107  Phillips,  Auk,  XXVIII,  199-200,  1911.  . 

Grinnell,  Bryant  and  Storer,  < Game  Birds  of  California,  209,  1918. 
100  Bent,  TJ.  8.  Natl.  Museum,  Bull.  130,  166-167,  1925. 
no  Grinnell,  Bryant  and  Storer,  Game  Birds  of  California,  213,  1918. 
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( Chen  hyperboreus  nivalis ) ;  food  much  like  that  of  Snow 
Goose;  less  opportunity  for  feeding  in  stubble;  New  Jersey 
and  Delaware  coast,  feeds  on  marine  plants,  especially  “sea 
cabbage.”  111  Blue  Goose  ( C .  ccerulescens) ;  stomachs  exam¬ 
ined  by  U.  S.  Biological  Survey,  contents  wholly  spikerush; 
in  Louisiana  feeds  also  on  “duck  potato.”  112  On  Mississippi 
delta  feeds  on  roots  of  various  grasses  and  cattails;  injury 
to  pastures  so  great  2,000  acres  abandoned.113 

White-fronted  Goose  ( Anser  albifrons  albifrons) ;  Alaska 
stomachs,  only  animal  food  aquatic  insects;  food  chiefly  young 
grass  shoots;  in  far  north  feeds  largely  on  berries;  California, 
in  winter  grain  from  stubble  fields  and  in  spring  young  shoots 
of  grain;  Audubon  found  snails  in  gizzards,  but  no  fishes  or 
salamanders.114  “Responsible  for  considerable  damage  to 
grain.”115  Bean  Goose  {A.  fabalis );  partial  to  all  sorts  of 
grain;  also  eats  grass  and  clover.116 

Canada  Goose  ( Branta  canadensis  canadensis ) ;  food  varies 
with  habitat  and  season;  spring  migration  overland,  consid¬ 
erable  damage  to  sprouting  grain;  farther  north,  preceding 
year’s  wild  berries;  later,  insects,  crustaceans,  mollusks  and 
probably  small  fishes;  autumn  migration,  grain  from  stubble 
fields,  in  marshes,  many  species  of  grasses  and  aquatic 
plants.117  Maine  stomachs  contained  eelgrass  and  sea  lettuce 
( Ulva  lactuca)  ,118  Hutchins  Goose  (B.  canadensis  hutchinsi ) ; 
food  similar  to  that  of  Canada  Goose,  though  Nuttall  says 
on  coasts  they  feed  mostly  on  marine  plants  and  mollusks,119 
One  California  stomach,  1,147  barley  grains;  another,  1,076; 
where  abundant,  damages  freshly  planted  fields.120  Brant 
(B.  b&rnicla  bernicla ) ;  on  breeding  grounds,  food  is  “grass, 
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Bent,  V.  8.  Natl.  Museum,  Bull.  130,  177,  1925 
Bent,  ibid.,  181-182. 

McAtee,  Auk,  XXVII,  337-339,  1910. 

Bent,  U.  8.  Natl.  Museum,  Bull.  130,  192,  1925. 

Gnnnell,  Bryant  and  Storer ,  Game  Birds’  of  California,  221,  1918. 
Bent,  U.  8.  Natl.  Museum,  Bull.  130,  199,  1925 
Bent,  ibid,,  212-213.  ’ 

Norton,  Auk,  XXVI,  439,  1909. 

Bent,  ibid.,  224. 

Grinnell,  Bryant  and  Storer,  Game  Birds  of  California,  232,  1918, 
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algae,  roots  and  stalks,  and  leaves  of  Arctic  plants”;  on  United 
States  coasts,  algae,  crustaceans,  mollusks,  worms  and  marine 
insects;  Heligoland,  mollusks  and  crustaceans;  in  captivity, 
fond  of  barley  and  will  eat  other  grains;  in  Baffin  Land  in 
spring  seen  feeding  on  rock  lichens.121  Maine  stomachs  con¬ 
tained  eelgrass.122  Black  Brant  (B.  nigricans );  maritime; 
west  coast,  feeds  chiefly  on  marine  plants;  especially  fond 
of  eelgrass ;  some  mollusks,  crustaceans  and  other  marine  ani¬ 
mals.123  Barnacle  Goose  ( B .  leucopsis ) ;  fond  of  both  vege¬ 
table  and  animal  matter.124  Emperor  Goose  ( Philacta  cana- 
gica) ;  Stewart  and  St.  Michael  Islands;  food,  shell-fish;  at 
times  resorts  to  berries.125 

Black-bellied  Tree  Duck  ( Dendrocygna  autumnalis ) ;  “Corn¬ 
field  Duck”;  feeds  on  corn  in  the  fields  and  does  some  damage. 
Fulvous  Tree  Duck  ( D .  bicolor ) ;  said  to  feed  on  alfalfa, 
acorns,  grasses  and  weeds.126  One  California  stomach  con¬ 
tained  finely  cut  grass  and  other  vegetation.127 

Whooping  Swan  ( Cygnus  cygnus) ;  chiefly  aquatic  plants 
but  also  takes  mollusks  and  worms.  Whistling  Swan  (C. 
columbianus ) ;  largely  aquatic  vegetation,  with  some  grain, 
seeds,  worms,  insects,  amphibians  and  even  fish,  in  Montana 
found  feeding  on  fresh-water  snails.128  One  Oregon  stomach, 
20  mollusks;  sometimes  destructive  to  grain.129  One  Mary¬ 
land  stomach  contained  1  bulrush  seed  and  a  small  mass  of 
wild  celery.130  Trumpeter  Swan  (C.  buccinator) ;  a  vanishing 
race;  Audubon  says  food  is  vegetation,  aquatic  insects,  snails, 

reptiles,  etc.131 


121  Bent  V  8.  Natl.  Museum,  Bull.  130,  243-244,  1925. 

and  Storer Game  Birds  of 

California,  240,  1918,  citing  Bryant,  Zoe,  IV,  55,  1894. 

124  Bent,  ibid.,  261-262. 

125  Bent,  ibid.,  266. 

Stt„r  «*  ww  «/«  m. 

139  Bent  V  8.  Natl.  Museum,  Bull.  130,  279,  286,  l»~o.  1Q18 

"Grinnell,  Bryant  and  Storer  Oame  Birds  of  California,  261, 

1,0  Judd,  V.  8.  Biol  Surv.,  Bull  17,  81,  190- 
131  Bent,  U.  8.  Natl.  Museum,  Bull.  130,  2y»,  litzo. 
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Family  Phcenicopterime.  Flamingoes 

These  interesting  birds,  with  long  necks  and  legs,  have  pe¬ 
culiarly  shaped  bills,  quite  different  from  those  of  herons, 
enabling  them  to  scoop  their  food  from  the  mud.  Stomachs 
examined  by  Chapman  all  contained  only  marine  snails 
(C erithium)  .1 

1  Chapman,  Bull.  Amer.  Museum  Nat.  Hist.,  XXI,  67,  1905. 
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BITTERNS  AND  IBISES 


The  members  of  this  order,  especially  the  Great  Blue  Heron, 
have  been  much  persecuted  because  of  a  widespread  but  mis¬ 
taken  belief  that  their  food  consists  almost  entirely  of  fishes 
and  that  they  are  very  destructive  to  food  and  game  fishes. 
The  fishes  they  take  are  of  very  little  food  value,  though 
they  do  take  them  in  quantity  when  they  are  available  and 
easily  obtained.  For  example,  a  Night  Heron  shot  at  a  carp 
pond  contained  heads  of  78  carp.1'2  On  the  other  hand,  how¬ 
ever,  they  feed  very  largely  upon  amphibians  and  snakes, 
including  poisonous  ones,  and  do  a  very  large  amount  of 
good  as  “persistent  enemies  of  meadow  mice,”  gophers  and 
other  rodents,  as  well  as  in  the  destruction  of  crayfish,  which 
are  injurious  to  the  levees  of  the  South  and  destructive  to 
fish  spawn  there  and  elsewhere.3  The  harm  the  Herons  do  is 
more  than  offset  by  the  good. 

The  more  important  items  concerning  the  food  of  Herons 
and  Ibises,  in  Baynard’s  report,  are  herein  condensed  and 
presented  in  tabular  form,  the  food  of  adults  being  deter¬ 
mined  by  examination  of  stomachs,  that  of  the  nestlings  from 
food  disgorged  at  the  nest  after  being  fed  by  the  parents, 
the  snakes  being  mostly  moccasins  and  the  fishes  mostly  cat¬ 
fish  and  suckers.4 


J-2  Smilev  Bien.  Kept.  Fish  Com.  Colorado  /or  1884 

313L£n5l’  B.  aT^Judd; 

1900,  Weaynard,  Jood  of  Herons 
and  Ibises,”  Wilson  Bull  new  senes  XIX  167-160  1912. 

4  Baynard,  Wilson  Bull.,  n.  ser.,  XIX,  167-169,  191^. 
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Snakes 

Lizards 

Frogs 

Fishes 

Crayfish 

Dragonflies 

Cutworms 

Grasshoppers 

Louisiana  Heron,  1  adult . 

200 

Louisiana  Heron  Nestlings,  50  meals  .  . 

6 

8 

67 

17 

2,876 

Little  Blue  Heron,  1  adult . 

i 

2 

3 

3 

51 

Little  Blue  Heron  Nestlings,  50  meals 

8 

37 

142 

147 

1,900 

Green  Heron,  1  adult . 

3 

6 

2 

16 

Night  Heron,  nestlings,  50  meals  .  . 

641 

60 

79 

Snowy  Egret,  nestlings,  50  meals  .  .  . 

7 

2 

120 

29 

91 

762 

Egret,  nestlings,  50  meals . 

47 

297 

61 

176 

Glossy  Ibis,  1  adult  .  . . 

1 

19 

14 

12 

White  Ibis,  nestlings,  50  meals  .  .  . 

42 

602 

352 

308 

Family  Plataleide.  Spoonbills 

Spoonbills  are  known  in  Australia  as  very  active  agents  in 
the  suppression  of  locust  incursions.5 


Family  Ti-ireskiornithide.  Ibises 


The  Ibises  are  praised  by  Lantz  as  destroyers  of  field  mice,8 
and  in  Australia  they  have  played  an  important  role  in  sup¬ 
pressing  locust  outbreaks.7 

White  Ibis  and  Glossy  Ibis  ( Gaura  alba  and  Plegadis  fal- 
cinellus) ;  feed  chiefly  upon  crayfish  (which  are  destructive 
to  fish  spawn),  cutworms,  grasshoppers  and  other  insects, 
and  young  moccasins;  1  Glossy  Ibis  contained  14  cutworms, 
12  grasshoppers,  19  crayfish,  part  of  a  moccasin  and  a  bug; 
half  the  food  of  young  over  3  weeks  old  is  moccasins;  194 
meals  of  4  birds  from  7  to  30  days  old  consisted  of  412  cut¬ 
worms  (all  prior  to  17th  day),  1967  grasshoppers,  1391  cray¬ 
fish,  147  snakes.8  White-faced  Glossy  Ibis  ( Plegadis  gau- 


5  Riley  and  Howard,  Insect  Life,  IV,  409,  1891-2 
Birds  and  their  Protection,  65,  1907. 

*  Lantz,  U.  8.  Biol.  Surv.,  Bull.  31,  52,  1907. 

7  Riley  and  Howard,  Insect  Life,  IV,  409,  1891-2 
Birds  and  their  Protection,  65,  1907. 

114415nai913 Wils0n  BulL’  n'  ser-’  XIX>  16L169,  1912;  XX,  109, 
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rauna) ;  1  California  stomach;  full  of  aquatic  plants  and  a 
beetle.9 


Family  Ciconiid®.  Storks  and  Wood  Ibises 

The  stork  is  an  enemy  of  field  mice  and  helps  reduce 
plagues  of  mice.10  Wood  Ibis  ( Mycteria  americana) ;  1  Cali¬ 
fornia  bird;  crop  filled  with  aquatic  insects;  3  stomachs  con¬ 
tained  tadpoles,  insects,  worthless  fishes,  moss  and  slime; 
1  stomach,  12  seeds  of  mesquite  and  screw  bean,  4  water 
beetles  and  finely  ground  vegetable  matter.11 


Family  Ardeid®.  Herons,  E.grets  and  Bitterns 

American  Bittern  ( Botaurus  hntiginosus) ;  Barrows  has 
taken  from  its  stomach  fish,  frogs,  mice,  snakes,  snails  and 
a  great  variety  of  aquatic  insects.  Norton  in  Maine  found 
in  stomachs  frogs,  field  mice  and  water  beetles.  In  Florida 
Baker  found  their  food  to  be  chiefly  frogs  and  toads.  One 
Nebraska  stomach  contained  16  grasshoppers.  Three  Porto 
Rico  stomachs;  fish,  84.34%,  of  little  value;  crustaceans, 
13.33%;  amphibian,  0.33%;  insects  (Hemiptera)  2%.12 

Great  Blue  Heron  (Ardea  herodias  herodias ) ;  “especially 
valuable  in  destroying  pocket  gophers;  many  California 
ranchers  protect  this  bird  on  their  lands;  its  excellent  work 
in  killing  field  mice  entitles  it  to  protection  everywhere.” 13 
Food  mainly  fish  and  frogs,  according  to  Barrows,  but  also 
eats  “immense  numbers”  of  crayfish,  with  snakes,  salamanders, 
insects,  meadow  mice  and  almost  anything  of  animal  nature, 


•  Grinnell,  Bryant  and  Storer,  Game  Birds  of  California,  273,  1918. 
“Lantz,  V.  S.  Biol.  8urv.,  Bull.  31,  52-53,  1907. 

“Daggett,  Condor,  V,  18-19,  1902.  Grinnell,  Bryant  and  Storer, 
Game  Birds  of  California,  269,  1918.  Bryant,  Condor,  XXI,  236-237, 
1919 

“Barrows,  Michigan  Bird  Life,  127,  1912.  Norton,  Awfc,  XXVI, 
439  1909.  Baker,  Proc.  Acad.  Nat.  Sci.  Phila.,  XL1,  2b7,  looo. 

Aughey  1st  Rept.  U.  S.  Entom.  Com.,  55,  1878.  Wetmore,  U.  8. 
Dept.  Agric.,  Bull.  326,  26-27,  1916.  .  „  v  „ 

13  Lantz,  “Pocket  Gophers  as  Enemies  of  Trees,”  Yearbook  U.  8. 
Dept.  Agric.  for  1909,  217. 
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but  no  vegetation.14  Known  in  Louisiana  as  the  “crayfish 
bird”  because  of  its  food  habits,  according  to  Judd.15  In 
Florida  its  food  is  said  to  consist  of  snakes,  amphibians  and 
worthless  fishes.16  One  California  stomach,  2  gophers  only.17 
One  from  Nebraska,  11  locusts,  with  fishes  and  frogs.18  West 
Indian  Blue  Heron  (A.  h.  adoxa ) ;  in  Porto  Rico  found  feed¬ 
ing  on  small  fish  and  crabs.19 

Green  Heron  ( Butorides  virescens  virescens ) ;  feeds  exten¬ 
sively  on  fish;  1  of  2  stomachs  contained  also  a  spider,  a 
water  bug  and  20  dragonflies.20  One  from  Connecticut  was 
filled  principally  with  salt-marsh  minnows,  but  also  an  eel, 
insects  and  spiders,  while  1  from  New  York  was  filled  with 
grasshoppers.21  One  from  California,  animal  matter  100% 
(grasshoppers,  15%). 22  Two  from  Porto  Rico  contained  fish, 
lizards,  insects,  crustaceans  and  worms.23  Its  food  in  Florida 
is  said  to  consist  of  amphibians,  snakes  and  worthless  fish.24 
Four  nestlings  examined  by  the  United  States  Biological  Sur¬ 
vey  contained  fish,  crayfish  and  aquatic  insects.25  Cuban 
Green  Heron  ( B .  v.  cubanus ) ;  51  stomachs,  Porto  Rico, 
December  to  August;  vegetable  matter,  0.82% ;  animal  matter, 
99.18%  (destructive  mole  crickets,  53.33;  other  Orthoptera, 
5.92;  dragonfly  larvse,  3.84;  fishes  only  9.5  and  only  in  16 
birds;  crustaceans,  14.71;  lizards,  1.15;  amphibians,  0.61; 
miscellaneous,  2.37)  .2e 

Little  Blue  Heron  ( Florida  cceridea)  ;  feeds  extensively  on 
fish,  according  to  Judd,  who  gives  no  further  information.27 
Baker  says  that  in  Florida  its  food  consists  of  amphibians, 
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Barrows,  Michigan  Bird  Life,  136,  1912. 

Judd,  Yearbook  U.  8.  Dept.  Apric.  for  1900,  435. 
Baker,  Proc.  Acad.  Nat.  Sci.  Phila.,  XLI,  267,  1889. 
Bryant,  Univ.  Calif.  Pub.  Zool.,  VI,  No.  1,  9,  1912. 
Aughey,  1st  Rept.  U.  S.  Entom.  Corn.,  55,  1878. 
Wetmore,  U.  S.  Dept.  Agric.,  Bull.  326,  26,  1916. 

Judd,  U.  8.  Biol.  Surv.,  Bull.  17,  81,  1902. 

Barrows,  Michigan  Bird  Life,  145,  1912. 

Bryant,  XJniv.  Calif.  Pub.  Zool.,  VI,  No.  1,  9.  1912 
Bowdish,  Auk,  XIX,  359,  1902. 

Baker,  Proc.  Acad.  Nat.  Sci.  Phila.,  XLI,  267,  1889 
Judd,  Yearbook  U.  8.  Dept.  Agric.  for  1900,  435. 
Wetmore,  U.  8.  Dept.  Agric.,  Bull.  326,  22,  1916. 
Judd,  U.  S.  Biol.  Surv.,  Bull.  17,  81,  1902. 


ARDEID.E.  HERONS,  EGRETS  AND  BITTERNS  165 

snakes  and  worthless  fishes.28  One  stomach,  Louisiana;  51 
grasshoppers,  2  frogs,  3  cutworms,  1  lizard,  3  crayfish.29  Fif¬ 
teen  stomachs,  Porto  Rico,  February,  March,  May,  June, 
August;  vegetable  matter,  2.78%;  animal  matter,  97.22%  (in¬ 
sects,  38.74,  including  destructive  mole  crickets,  7.23;  crus¬ 
taceans,  27.4;  lizards,  29.44;  21  small  lizards  in  1,  a  goby  in 
another,  the  only  fish  mentioned).30 

Louisiana  Heron  ( Hydranassa  tricolor  ruficollis) ;  1  stom¬ 
ach,  Porto  Rico;  16  fishes  1  to  2  inches  long  (killifishes  ex¬ 
cept  1  goby,  of  little  value).31  One  stomach,  Louisiana;  con¬ 
tained  only  digested  grasshoppers,  “evidently  about  200.” 32 
Baker  says  in  Florida  it  subsists  on  amphibians,  snakes  and 
worthless  fishes.33 

Yellow-crowned  Night  Heron  ( Nyctanassa  violacea ) ;  stom¬ 
achs  contained  fish,  crustaceans  and  worms.34  Black-crowned 
Night  Heron  ( Nycticorax  nycticorax  rwevius ) ;  100  regurgita¬ 
tions,  80%  fish,  chiefly  whiting,  herring  and  cunners,  the  whit¬ 
ing  found  dead  on  beach;  balance  miscellaneous  animal  mat¬ 
ter  (marine  worms,  crustaceans,  insects  and  mollusks) ;  young 
birds,  3  to  10  days  old,  16  out  of  20  regurgitations  chiefly 
shrimps;  after  3  weeks,  food  chiefly  fish;  1,  25  days  old,  fish 
90% ;  at  Atwood,  Illinois,  food  chiefly  amphibians.35  Ten  adult 
and  10  nestling  stomachs  contained  only  fish;  in  another  her¬ 
onry,  young  were  fed  pout,  pickerel  and  herring.36  In  New 
Mexico  they  were  found  feeding  on  dead  salamanders.37  In 
Florida  this  and  the  Yellow-crowned  Night  Heron  are  said 
to  live  on  amphibians,  snakes  and  worthless  fishes.38  The 
Black-crowned  is  known  also  to  eat  algae.39 


28  Baker,  Proc.  Acad.  Nat.  Sci.  Phila.,  XLI,  267,  1889. 

29  Baynard,  Wilson,  Bull.,  n.  ser.,  XIX,  168,  1912. 

80  Wetmore,  77.  S.  Dept.  Agric.,  Bull.  326,  23-24,  1916. 

81  Wetmore,  ibid.,  24-25. 

82  Baynard,  Wilson  Bull.,  n.  ser.,  XIX,  168,  1912. 

88 Baker,  Proc.  Acad.  Nat.  Sci.  Phila.,  XLI,  267,  1889.  lr>r,o 

34  Bowdish,  Auk,  XIX,  359,  1902.  85  Gross,  Auk,  XL,  19-22,  1923. 

86  Judd,  Yearbook  V.  S.  Dept.  Agric.  for  1900,  435,  citing  Endicott, 
Amer.  Nat.,  I,  344,  1867.  88  Wetmore.  Auk,  XXXVII,  394,  1920. 

88  Baker,  Proc.  Acad.  Nat.  Sci.  Phila.,  XLI,  267,  1889. 

89  Latham,  Bird-Lore,  XVI,  112,  1914.  DeKay,  Zool.  N.  Y.,  1844, 
as  cited  by  Gross,  supra. 
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The  Egrets  have  been  much  persecuted  and  over  a  large 
part  of  their  range  all  but  exterminated  by  the  feather  trade, 
because  of  their  “fatal  nuptial  garments.”  Snowy  Egret 
(. Egretta  candidissima  candidissima ) ;  2  stomachs,  Porto 
Rico ;  vegetable  matter,  1  % ;  1  contained  2  dragonfly  nymphs, 
a  crab,  a  lizard  and  a  frog;  the  other  was  filled  with  bones 
of  goby,  a  fish  of  little  value,  with  some  flies  and  grasshoppers, 
but  when  they  visit  the  fields  their  food  is  doubtless  more 
largely  insects.40  In  Louisiana  it  is  known  as  the  “crayfish 
bird,”  because  of  its  food  habit  there.41  Egret  ( Herodias 
egretta );  1  stomach,  Porto  Rico;  vegetable  rubbish,  4%;  a 
small  goby  and  7  frogs,  60%;  Orthoptera,  15%  (1  mole 
cricket  and  7  grasshoppers).42 

40  Wetmore,  U.  8.  Dept.  Agric.,  Bull.  326,  25,  1916. 

41  Judd,  Yearbook  TJ.  8.  Dept.  Agric.  for  1900,  435. 

42  Wetmore,  ZJ.  8.  Dept.  Agric.,  Bull.  326,  25-26,  1916. 


ORDER  PALUDICOL.3L  CRANES,  RAILS,  ETC. 


The  following  items  concerning  this  order  have  been  culled 
from  Aughey’s  report  on  Nebraska  birds1  and  tabulated: 


Number  of 
stomachs 

Locusts  and 
Grasshoppers 
Average  number 

Other  insects 

Average  number 

Mollusks 

Vegetation 

(seeds,  etc.) 

Sandhill  Crane,  Grus  mexicana  .  .  . 

4 

66 

50 

•  • 

X 

King  Rail,  Rallus  elegans . 

7 

33 

30 

•  • 

X 

Black  Rail,  Creciscus  jamaicensis  .  . 

Florida  Gallinule,  Gallinula  chloropus 

1 

11 

27 

•  * 

X 

cochinnans . 

1 

7 

29 

X 

Coot,  Fulica  americana . 

9 

33 

39 

X 

X 

Family  Gruid®.  Cranes 


Cranes  inhabit  both  upland  and  lowland,  hence  have  a 
rather  varied  diet.  They  are  mentioned  by  many  writers  as 
enemies  of  grasshoppers  and  locusts,  and  also  destroy  many 
species  of  voles.  In  Australia  they  are  known  as  effective 
agents  in  the  control  of  locusts.2 

Sandhill  Crane  ( Grus  mexicana) ;  feeds  extensively  on  veg¬ 
etation — roots,  bulbs,  berries,  grains — as  well  as  insects,  frogs, 
reptiles  and  mice;  fond  of  corn.3  Florida  stomachs  contained 
frogs  and  toads.4  One  bird  2  months  old,  in  captivity,  often 
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IV,  409,  1891-2.  Lantz,  U.  S. 
Forbush,  Game  Birds,  Wild-fowl 
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ate  a  quart  of  cicadas  in  a  day.8  Little  Brown  Crane  ( Grus 
canadensis) ;  1  California  stomach  contained  plants  and  waste 
barley.6  Another  was  filled  with  barley,  “probably  from  sowed 
fields.” 7 


Family  Rallid^e.  Rails,  Gallinules  and  Coots 


King  Rail  ( Rallus  elegans) ;  some  found  stuffed  with  oats; 
in  late  summer  and  autumn  feeds  largely  on  grasshoppers.8 
California  Clapper  Rail  ( R .  obsoletus ) ;  1  California  stomach 
contained  a  good-sized  frog,  and  several  contained  crabs; 
feeds  entirely  on  animal  matter — worms,  crustaceans,  etc.9 
Caribbean  Clapper  Rail  ( R .  longirostris  caribceus) ;  11  stom¬ 
achs,  Porto  Rico;  2  empty;  contents  of  the  others  entirely 
animal  matter;  crustaceans,  94.45%,  chiefly  fiddler  crabs;  1 
contained  fish.10  Virginia  Rail  (R.  virginianus) ;  summer  food 
chiefly  worms,  snails  and  crustaceans,  varied  by  fruits,  seeds 
and  grains  when  available.11  One  California  stomach  con¬ 
tained  only  beetles.12  In  9  days,  1  in  captivity  ate  5  cater¬ 
pillars,  29  waterbugs,  200  mealworms,  27  grasshoppers,  18 
hornets,  111  caddis  larvae,  7  water  scorpions,  23  house  flies, 
717  amphipods,  3  crayfish,  14  snails,  46  earthworms,  18  sun- 
fish,  3  sticklebacks,  4  bullheads,  2  snakes,  4  frogs.13 

Sora  ( Porzana  Carolina)  feeds  on  insects,  snails  and  seeds, 
especially  wild  rice;  1  stomach,  200  grains  of  rice.14  Yellow 
Rail  ( Coturnicops  noveboracensis) ;  1  California  stomach, 
November  17,  when  insects  were  not  so  abundant,  contained 
clover  seeds  and  grass.15  One  South  Carolina  stomach  con¬ 
tained  fresh-water  snails.16  California  Black  Rail  ( Creciscus 


’Judd,  Yearbook  V.  S.  Dept.  Agric.  for  1900,  433. 

8  Fisher,  North  American  Fauna,  No.  7,  20-21,  1893. 

'  Grinnell,  Bryant  and  Storer,  Game  Birds  of  California,  278,  1918. 

8  Barrows,  Michigan  Bird  Life,  153,  1912. 

9  Grinnell,  Bryant  and  Storer,  Game  Birds  of  California,  288,  1918 : 
citing  for  first  item,  Bryant,  Zoe,  IV,  55,  1893. 

“Wetmore,  V.  S.  Dept.  Agric.,  Bull.  326,  36-37,  1916. 

11  Barrows,  Michigan  Bird  Life,  155,  1912. 

“  Grinnell,  Bryant  and  Storer,  Game  Birds  of  California,  295,  1918. 
18  Calm,  Auk,  XXXII,  92,  1915.  14  Barrows,  ibid.,  156. 

“Bryant,  Condor,  XV,  92,  1913. 

18  Forbush,  Game  Birds,  Wild-fowl  and  Shore  Birds,  214,  1912. 
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cotumiculus ) ;  1  captive  bird  took  8  earthworms  for  a  single 
meal.17  Birds  from  the  Farollon  Islands  contained  isopod 
crustaceans.18 

Florida  Gallinule  ( Gallinula  chloropus  cachinnans) ;  food 
largely  insects,  chiefly  aquatic,  according  to  Barrows;19  but 
in  Porto  Rico  4  stomachs  contained  vegetable  matter,  96.75% 
(grass  and  rootlets,  90.75%;  seeds  of  grass,  purslane,  pig¬ 
weed,  heliotrope,  etc.,  6%) ;  animal  matter,  3.25%  (insects  and 
mollusks) ;  another  contained  crustacean?  eggs,  95% ;  grass, 
5%. 20 

Coot  ( Fulica  americana ) ;  omnivorous,  feeds  most  exten¬ 
sively  on  grass  seeds  and  aquatic  plants,  but  takes  insects, 
snails,  tadpoles  and  has  been  known  to  feed  even  upon  dead 
ducks;  pondweed  a  favorite  in  most  localities;  grain  when 
available;  not  to  any  marked  extent  a  fish  eater.21  One  stom¬ 
ach,  Porto  Rico,  contained  a  water  beetle  and  crustaceans 
and  their  eggs;  another  contained  a  large  quantity  of  grass 
or  sedge  and  some  roots.22  One  shot  at  carp  ponds  contained 
38  young  carp,  as  should  have  been  expected  where  they  were 
so  easily  procurable.23 


17  Grinnell,  Bryant  and  Storer,  ibid.,  308. 

18  Huey,  Condor,  XVIII,  60,  1916. 

18  Barrows,  Michigan  Bird  Life,  162,  1912.  inl  „ 
w  Wetmore,  V.  8.  Dept.  Agric.,  Bull.  326,  35,  1916 
11  Grinnell,  Bryant  and  Storer,  Game  Birds  of California, 319,  1918. 
Barrows,  Michigan  Bird  Life,  164,  101  -■  Judd,  W  , {qAq  M  " 
Bull.  17,  81,  1902.  Anderson  and  Jenkins  Condor  V,  154,  19Ud. 

23  Wetmore,  V.  S.  Dept.  Agric.  Bull.  326,  34,  1916 
29  Smiley,  Biennial  Kept.  Fish  Com .  of  Colorado  for  loo4. 
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During  the  past  half  century  there  has  been  a  marked  de¬ 
crease  in  the  numbers  of  Shore  Birds,  and  some  species  are 
nearing  extinction.  For  example,  the  Eskimo  Curlew,  for¬ 
merly  found  in  closely  packed  flocks,  is  now  scarce,  and  the 
Woodcock,  once  common,  is  now  rare.1  The  Shore  Birds  are 
on  the  whole  very  useful,  some  of  them  feeding  extensively 
on  injurious  insects  and  scarcely  any  of  them  having  destruc¬ 
tive  habits,  unless  under  very  exceptional  conditions.  A  few 
species  are  known  to  take  some  small  fishes,  mostly  worthless. 
In  the  West  Indies  the  following  species  have  been  found  to 
eat  fishes  from  to  lYz  inches  long:  Golden  Plover,  Turn¬ 
stone,  Willett,  Greater  and  Lesser  Yellow-legs,  and  Solitary 
and  Spotted  Sandpipers.2 

The  table  on  page  172,  showing  the  kinds  of  destruc¬ 
tive  insects,  etc.,  known  to  be  eaten  by  certain  species  of 
Shore  Birds  is  a  condensation  and  tabulation  of  a  paper  by 
McAtee.3 

From  Aughey’s  great  report  on  the  food  of  Nebraska  birds 
the  following  items  are  extracted  and  presented  in  tabular 
form:  4 


1  See  Cooke,  “Our  Shore  Birds  and  their  Future,”  Yearbook  U  8 
Vept;  Asric.  for  1914,  275-294.  McAtee,  “Our  Vanishing  Shore  Birds,” 
U.  8.  Biol.  Surv.,  Circular  79,  1911.  Fisher,  “Two  Vanishing  Game 
Birds:  The  Wood  Cock  and  the  Wood  Duck,”  Yearbook  V  S  Dent 
Agric.  for  1901,  447-458. 

’Clarke,  “Shore  Birds  Eating  Small  Fish,”  Auk,  XXII,  208-209, 
X*7\/0.  • 

7QS  ^ofitee’  “0ur  VanishinS  Shore  Birds,”  V.  S.  Biol.  Surv.,  Circular 

I  I J1  it 

4  Aughey,  1st  Rept.  U.  S.  Entom.  Com.,  49-55,  1878. 
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171 


Number 

of 

stomachs 


Locusts 

average 

number 


Other 

insects 

average 

number 


Seeds 

average 

number 


5  Wilson  Phalarope,  Steganopus  tricolor  .... 

Avocet,  Recurvirostra  americana . 

Woodcock,  Rupicola  minor . 

Wilson  Snipe,  Gallinago  delicata  . . 

Dowitcher,  Linmodromus  griseus  griseus  .  .  .  . 

Knot,  Calidris  Canutus . 

Baird  Sandpiper,  Pisobia  bairdi . 

Least  Sandpiper,  Pisobia  minutilla . 

Semipalmated  Sandpiper,  Ereunetes  pusillus  .  .  . 

Marbled  Godwit,  Limosa  fedoa . 

6  Greater  Yellow-legs,  Totanus  melanoleucus  .  .  . 

Yellow-legs,  Totanus  flavipes  ..  .  .  •  .  •  ■  •  • 

Solitary  Sandpiper,  Tringa  solitaria  solitaria  .  .  . 

Upland  Plover,  Bartramia  longicauda . 

Spotted  Sandpiper,  Actitis  macularia  .  .  . 

Buff-breasted  Sandpiper,  Tryngites  subruficollis  . 
Long-billed  Curlew,  Numenius  americanus  .... 

Eskimo  Curlew,  Numenius  borealis . 

Black-bellied  Plover,  Squatarola  squatarola  cynosurs 
6  Golden  Plover,  Charadrius  domimcus  domimcus  .  . 

Semipalmated  Plover,  Charadrius  semipalmata  .  . 

Piping  Plover,  Charadrius  melodus . 

Killdeer,  Oxyechus  vociferus . 

Mountain  Plover,  Podasocys  montanus . 


8 

3 

1 

11 

6 

1 

5 
8 

3 

6 
6 

5 
2 

22 

6 

1 

10 

1 

2 

4 
11 

4 

9 

16 


57 

many 

many 

32 

X 

37 

33 

5 

54 

11 

many 

9 

34 

18 

26 

full 

7 

36 

50 

i2 

31 

4 

39 

37 

16 

15 

24 

42 

X 

48 

15 

31 

full 

full 

38 

19 

26 

31 

29 

20 

47 

13 

2 


The  following  table  is  a  summary  from  Wetmore’s  bulletin 
on  the  food  of  Phalaropes,  Avocets  and  Stilts:  8 


Number  of  stomachs 

36 

155 

106 

67 

80 

Red  Phalarope 
Phalaropus 
fulicarius 

Northern  Phalarope 
Lobipes  lobatus 

Wilson  Phalarope 
Steganopus 
tricolor 

Avocet 

Recurvirostra 

americana 

Black-necked  Stilt 
Himantopus 
mexicanus 

Food  percentages 


Vegetable  matter,  chiefly  seeds  of  marsh  and  aquatic 

plants . 

Animal  matter . 

Crust&cc^ 

Odonata,  Tricoptera,  Ephemerida . 

Hemiptera . 

Coleoptera . 

Diptera . 

Mollusca . 

Fishes  .  .  ..  •  •  • . 

Miscellaneous  animal  matter . 


Trace 

2.8 

6.7 

34.9 

100.0 

97.2 

93.3 

65.1 

33.5 

9.3 

3.6 

8.6 

.2 

.1 

31.8 

24.4 

5.9 

27.3 

16.5 

20.1 

11.4 

22.7 

32.8 

43.1 

23.8 

2.7 

0.3 

0.8 

9.7 

3.9 

1.8 

14.5 

1.1 

98.9 

.5 

7.5 

35.0 

32.4 

9.7 
7.9 
3.2 

2.7 


« Wetmore11  “Food'of  American  Phalaropes,  Avocets  and  Stilts,”  U.  S. 
Dept.  Agric’.,  Bull.  1359,  1925, 
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Crayfish 


:  k  x  :  :  :  * 


Cattle  fever  ticks 


Marine  worm 
enemy  of  oyster 


x  :  ;  :  x  x  x 


Army  worms 


Other  beetles 


x  .  is  !  !  in  ;  ;h 


Diving  beetles 


:  x  :  :  ;  x  *  x 


Clover  root 
curculios 


Grasshoppers  and 
locusts 


:«  ;  x  x  x  x  x  x  :  x  x  ;  :  x 


Mosquitoes 


Horsefly  larvae 


Cranefly  larvae 


:  x  x  :  : «  : «  :  :  :  :  : «  :  :  :  k 


Cutworms 


xx  :  :  x 
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Family  Phalaropodid.e.  Phalaropes 

According  to  Barrows  the  food  of  all  Phalaropes  seems  to 
consist  entirely  of  animal  forms,  mainly  of  minute  mollusks, 
crustaceans  and  aquatic  insects.7  Red  Phalarope  ( Phalaropus 
fulicarius ) ;  food  mostly  small  crustaceans.8  Northern  Phal¬ 
arope  ( Lobipes  lobatus );  food  chiefly  aquatic  worms  and 
insects  and  crustaceans.  In  28  stomachs,  mosquitoes,  3% , 
contained  also  craneflies,  grasshoppers  and  clover  root  cur- 
culios;  eats  diving  beetles,  which  prey  on  insect  food  of 
fishes.9  Wilson  Phalarope  ( Steganopus  tricolor ) ;  feeds  on  a 
great  variety  of  insects,  aquatic  and  terrestrial,  and  on  snails, 
etc.10  Several  Lake  Erie  specimens  were  filled  with  small 
worms  and  delicate  shells  of  mollusks. 


Family  Recurvirostrid^.  Avocets  and  Stilts 


Avocet  ( Recurvirostra  americana) ;  eats  grasshoppers,  cut¬ 
worms,  harmful  beetles  and  other  insects.12  Coues  and  Yarrow 
found  crops  filled  with  insect  larvae.13  One  Florida  bird  con¬ 
tained  16  fish  less  than  1  inch  long.14  A  downy  young  bird 
contained  8  water  beetles,  1  cricket,  1  dragonfly,  1  bug  and 
1  centipede.15 

Black-necked  Stilt  ( Himantopus  mexicanus) ;  known  to  eat 
grasshoppers,  harmful  beetles  and  crayfish.16  Two  stomachs, 
Porto  Rico;  contained  animal  matter  only;  water-boatmen, 
about  ■% ;  small  fish  scales,  40%. 


SMI  823,  S26, 

918;  citing  McGregor,  Osprey,  II,  87-88,  l|a». 

s?  ■  M  ***** 


15  Bryant,  Condor,  XVI,  226,  1914. 

“McAtee,  Circular! 9,  4,  b,  o.  -  1916 

«  Wetmore,  V.  S.  Dept.  Agrtc.,  Bull.  62b,  4D,  ivio. 
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Family  Scolopacid^e.  Snipes,  Sandpipers,  Woodcocks  and 

Curlews 


Woodcock  ( Rupicola  minor ) ;  now  becoming  rare;  100 
stomachs,  containing  nothing  but  earthworms,  except  a  leech 
in  1  and  another  filled  with  fern  leaves.18  One  contained  only 
seeds,  others  contained  beetles,  larvae  and  a  spider.19  Feeds 
on  boring  insects  and  many  others.  Wilson  Snipe  ( Gallinago 
delicata) ;  1  stomach,  Porto  Rico;  vegetable  matter,  60%, 
mainly  grass,  wood  and  seeds;  beetles  and  1  ant,  30%;  mole 
crickets,  10%.2°  Dowitcher  ( Limnodromus  griseus  griseus) ; 
1  stomach  contained  maggots,  probably  of  the  beach  fly  that 
breeds  upon  decaying  seaweeds.21 

Knot  ( Calidris  canutus ) ;  food  mollusks,  marine  worms,  cut¬ 
worms,  grasshoppers,  beetles,  caterpillars  and  rarely  plants.22 
At  Cape  Hatteras,  feeds  largely  on  small  clams  ( Donax ) ,  but 
takes  also  other  mollusks,  cutworms,  etc.23  Purple  Sandpiper 
( Arquatella  maritima  maritima ) ;  food  chiefly  mollusks,  espe¬ 
cially  marine  mussels,  but  takes  also  barnacles,  insects  and 
seeds.24  Pribilof  Sandpiper  (A.  m.  ptilocnemis) ;  2  downy 
young  birds  had  eaten  a  seed,  a  fly,  a  quantity  of  carabid 
beetles  and  parasitic  wasps.25 


Pectoral  Sandpiper  ( Pisobia  maculata );  food  various  in¬ 
sects,  worms,  mollusks  and  plants.26  Least  Sandpiper  (P. 
minutilla );  1  stomach,  Porto  Rico;  fly  larvae,  75%;  beetles, 
25%.27  Semipalmated  Sandpiper  ( Ereunetes  pusillus) ;  2 
Nebraska  stomachs  crowded  with  worms  and  aquatic  in¬ 
sects.28  Six  stomachs,  Porto  Rico;  animal  matter,  99.16% 

“Webster,  Auk,  IV,  73-74,  1887. 

“Barrows,  Michigan  Bird  Life,  175,  1912. 

Wetmore  V.  S. Dept.  Agric.,  Bull.  326,  44-45,  1916. 

"Norton,  Auk,  XXVI,  439-440,  1909. 

»  Mackay!’  Auk^X,  *27  1893*’  Biri*  °f  California<  268-  1918- 

“Forbush,  Game  Birds,  Wild-fowl  and  Shore  Birds,  269,  1912. 
Norton,  Auk,  XXVI,  439-440,  1909.  ’ 

“  J,udd>  Yearbook  V.  S.  Dept.  Agric.  for  1900,  432. 

sn  ™neI1’  ^yant  and  Storer,  Game  Birds  of  California,  273,  1918. 

Wetmore,  V.  S.  Dept.  Agric.,  Bull.  326,  44,  1916. 

Aughey,  1st  Kept.  U.  S.  Entom.  Com.,  52,  1878. 
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(water  scavenger  beetles,  27%;  ground  beetles,  5;  other  bee¬ 
tles,  3.34;  Notonecta,  16.66;  fly  pupai,  21.6;  snails,  13;  mis¬ 
cellaneous,  12.5). 29  Sander  ling  ( Calidris  alba) ;  feeds  on  mol- 
lusks,  crustaceans,  worms,  insects,  and,  in  the  far  North,  buds 
of  saxifrage.30  Audubon  found  marine  worms,  mollusks  and 
crustaceans  in  stomachs.31  Florida  stomachs  contained  mol¬ 
lusks,  chiefly  Odostomia.32  Marbled  Godwit  ( Limosa  fedoa ) ; 
food  crustaceans,  insects,  worms,  leeches  and  snails.33 

Greater  Yellow-legs  ( Totanus  melanoleucus ) ;  food  insects, 
snails,  worms  and  small  fish;  2  Los  Banos,  California,  stom¬ 
achs;  beetles  in  1,  crickets  in  the  other;  1  from  Santa  Bar- 
bara,  crammed  to  the  bill  with  minnows  about  an  inch  long. 
One ’stomach,  Porto  Rico;  full  of  crustaceans  and  aquatic 
insect  larvae.35  Lesser  Yellow-legs  ( T .  flavipes ) ;  4  stomachs, 
Porto  Rico;  water-boatmen,  57.5%;  crustaceans,  42.5%.36 

Solitary  Sandpiper  ( Tringa  solitaria  solitaria) ,  2  stom¬ 
achs,  Porto  Rico;  over  V2  of  contents  dragonfly  nymphs,  bal¬ 
ance  mostly  water-scavenger  beetles.37  Audubon  found  stom¬ 
achs  filled  with  aquatic  insects,  caterpillars  and  spiders,  1 
examined  by  Warren  contained  mollusks  and  10  contained 
insects.38  Willett  ( Catoptrophorus  semipalmatus  inornatus ) ; 
1  California  stomach  contained  clams  D/2  inches  long.39 
Florida  stomachs  contained  small  mollusks,  Odostomia  and 
Gemma.40 

Upland  Plover  ( Bartramia  longicauda ) ;  one  of  the  most 
useful  of  Shore  Birds;  because  of  its  habitat,  it  feeds  largely 
upon  insects,  especially  destructive  species  such  as  grass¬ 
hoppers,  locusts,  crickets,  white  grubs,  cutworms  and  wire- 


®  Wetmore,  Hid.,  43.  ,Q1r> 

80  Barrows,  Michigan  Bird  Bije,  ro»,  i-vsm.  oq„  lq1« 

81  Forbush,  Game  Birds,  Wild-fowl  and  Shore  Birds  293,  1912. 

iWASSftS  43.  i9i6. 

83  Wetmore,  Hid.,  42-43. 

« 1918- 

40  Baker,  Proc.  Acad.  Nat.  Sci.  Phila.,  XLI,  268,  1889. 
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worms;  while  in  Labrador,  it  feeds  extensively  on  crowber- 
ries.41  In  Texas  48  stomachs  were  filled  with  weevils  of 
various  species.42  One  California  stomach  contained  only 
grasshoppers.43  In  163  stomachs  nearly  %  the  food  was 
grasshoppers,  crickets  and  weevils,  besides  many  other  inju¬ 
rious  insects;  97%  of  its  food  is  animal  matter,  chiefly  inju¬ 
rious  and  neutral  forms.44 

Spotted  Sandpiper  ( Actitis  macularia ) ;  in  United  States, 
food  almost  entirely  animal  matter,  chiefly  insects.45  Nine 
stomachs,  Porto  Rico;  animal  matter,  97.7%  (crustaceans, 
80.12;  mole  crickets,  10.78;  beetles,  3.89;  aquatic  bugs,  4.11; 
ants  and  earwigs,  0.88). 46 

Long-billed  Curlew  ( Numenius  americanus) ;  food  varied, 
largely  insects,  with  berries,  seeds,  crustaceans,  mollusks, 
toads,  worms,  spiders,  etc.47  Hudsonian  Curlew  (N.  hudsoni- 
cus) ;  along  seashore,  food  crustaceans  and  other  marine  life; 
inland,  includes  insects,  spiders  and  worms;  in  the  North,  late 
summer  and  autumn,  feeds  on  various  wild  berries.48 


Family  Charadriid.e.  Plovers 


Black-bellied  Plover  ( Squatarolu  squatarola  cynosures ) ; 
food  small  mollusks,  earthworms  and  insects  (mostly  inju¬ 
rious) ;  in  North,  eats  berries  in  late  summer;  1  California 
stomach,  14  small  snails,  1  bivalve  mollusk  and  parts  of 
crabs 49  In  Massachusetts,  feeds  on  cutworms,  grasshoppers 
and  other  insects  and  small  shell-fish.50 


Forbush,  Game  Birds,  Wild-fowl  and  Shore  Birds,  347,  1912.  Grin- 
nei!vTBryant  an(*  Storer,  Game  Birds  of  California  462  463  lQift 
Howell,  V.  S.  Biol.  Sum.,  Bull.  29,  20,  1907  ’  ’ 

2  Bryant,  Vniv.  Calif.  Pul.  Zool,  XI?  No.  1,  9,  1912 

513  ^30A  ie913lld  Bea1’  Farmers ’  BulL  497’  15-16>  1912.  Farmers'  Bull. 

46  Burrows,  Michigan  Bird  Life,  203,  1912.  Grinnell,  Bryant  and 
Storer,  Game  Birds  of  California,  437,  1918  } 

"Wetmore,  V.  S.  Dept.  Agric.,  Bull.  326,  41,  1916 
355  B1902WS’  Mlchigan  Bird  Life<  204,  1912.  Wickersham,  Auk,  XIX, 

w  Brinnell,  Bryant  and  Storer,  Game  Birds  of  California  451  1918 
Foi%sh-  Birds,  Wild-fowl  and  Shore  Birds,  333,  1912.  ’ 

so  Bryant  and  Storer,  Game  Birds  of  California,  458  1918 

I  orbush,  Game  Birds,  Wild-fowl  and  Shore  Birds  339'  1912' 
Mackay,  Auk,  IX,  146,  1892.  ’  1912- 
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Killdeer  ( Oxyechus  vodferus) ;  a  very  useful  species;  takes 
many  species  of  harmful  insects;  1  Texas  stomach  contained 
300  mosquito  larvae.51  Food  97.72%  animal  matter,  mostly 
worms  and  insects.52  Some  stomachs  completely  filled  with 
weevils.53  In  western  alfalfa  fields;  April  stomachs,  alfalfa 
weevils,  3.5% ;  caterpillars,  37% ;  ground  beetles,  19.3% ;  May 
stomachs,  alfalfa  weevils,  36% ;  June  stomachs,  weevils  nearly 
i/2 ;  l  contained  316  weevils,  another  383.54  A  few  southern 
stomachs  contained  cotton-boll  weevils.55  One  California 
stomach  obtained  during  grasshopper  outbreak;  grasshoppers, 
100%. 56  Antillean  Killdeer  (0.  v.  rubidus ) ;  20  stomachs, 
Porto  Rico;  vegetable  matter,  mostly  weed  seeds,  1.6%;  ani¬ 
mal  matter,  98.34%  (mole  crickets,  14.42;  other  Orthoptera, 
2.04;  weevils,  3.09;  other  Coleoptera,  29.17;  fly  larva?,  19.53; 
ants'  5.59,  including  1  very  destructive  species;  dragonflies, 
3.92;  miscellaneous  insects,  1.56;  snails,  19.02;  some  fish  re¬ 
mains  in  l).57 

Semipalmated  Plover  ( Charadrius  semipalmatus) ;  on 
coast,  feeds  largely  on  crustaceans,  mollusks,  eggs  of  marine 
animals  and  insects;  interior,  feeds  on  locusts  and  other 
Orthoptera  and  many  other  insects.  Snowy  Plover  (C.  mvo- 
sus) ;  Owens  Lake,  California,  found  feeding  exclusively  on 
small  flies  ( Ephydra )  .58 


Family  Aphrizim:.  Surf-birds  and  Turnstones 

Surf-bird  ( Aphriza  virgata) ;  at  Santa  Barbara  found  feed¬ 
ing  on  barnacles;  probably  takes  also  small  mollusks,  etc.59 
Ruddy  Turnstone  ( Arenaria  interpres  morinella) ;  food  m- 

aU.  S.  Dept.  Agric.,  Bull.  513,  SO,  1913. 

“  McAtee  and  Beal,  Farmers  Bull.  497,  18,  lvl*.  -iq-jo.  citins; 

«  Forbush,  Game  Birds,  Wild-fowl  and  Shore  Birds,  351,  1912 ,  citinj, 

Nash,  Birds  of  Ontario,  1909.  _  . 

“grffr  l  &:  if#  Howell.  V.  B.  mo,. 

Surv.,  Bull.  25,  14,  1906 ;  Bull  29,  20,  1907. 

M  Bryant,  XJniv.  Calif.  Pub.  Zool.,  XI,  No.  ,  > 

6T  Wetmore,  V.  S.  Dept.  Agric.,  Bull.  3-6,  39,  1  Jib. 

68  Fi^hpr  North  American  Fauna ,  JNo.  «*  P*  r •  aqq  iq-iq 

“Grinnell  Bryant  and  Storer,  Game  Birds  of  California,  488,  1918. 
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sects,  crustaceans  and  mollusks.60  In  Maine,  eats  mussels 
(■ Mytilus )  and  barnacles.61  Five  stomachs,  Porto  Rico;  only 
animal  matter,  chiefly  crustaceans  and  a  few  fish  scales.62 
Black  Turnstone  (.4.  melanocephala) ;  1  Alaska  stomach;  con¬ 
tained  heath  berries;  food  probably  largely  marine  inverte¬ 
brates.63 


Family  H^matopodid.e.  Oyster-catchers 


Black  Oyster-catcher  ( Hcematopus  bachmani) ;  popular 
name  a  misnomer;  rarely  feeds  on  oysters;  mussels,  chitons, 
limpets  and  young  abalones  its  chief  food.64  In  Alaska  feeds 

chiefly  on  limpets.65  Three  California  crops  were  filled  with 
mussels.66 


“Grinnell,  Bryant  and  Storer,  ibid.,  493 
^  Norton,  Auk,  XXVI,  439,  440,  1909. 

«  C  rillT’  -r7'  S\Depl-  Agric.,  Bull.  326,  40-41,  1916. 

Grinnell,  Bryant  and  Storer,  Game  Birds  of  California  497  1918 

1909  ^  Bryant  and  St0rer’  ilid ”  501-  Willett,  Condor  XI,  ill. 


Willett,  Lorquina,  II,  33  1917. 
Gondor,  XXIX,  80,  1927. 

Swarth,  Bull.  Cooper  Om,  Clul 


See  also  for  California,  Williams, 
(Condor),  I,  85,  1899. 


ORDER  GALLINiE.  GROUSE,  QUAILS,  TURKEYS, 

ETC. 


Some  species  of  these  birds  are  very  useful,  destroying  large 
quantities  of  injurious  insects  and  weed  seeds.  Aughey’s  re¬ 
port  on  Nebraska  birds  in  their  relation  to  insects  furnishes 
the  following  items:*  1 
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Prairie  Chicken,  Tympanuchus  ameri- 

canus  . 

Prairie  Sharp-tailed  Grouse,  Pedice- 
cetes  phasianellus  phasianellus  .  .  . 

Sage  Hen,Centrocercus  urophasianus  . 
Bob-white,  Colinus  virginianus  virgim- 
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Wild  Turkey,  Meleagris  silvestns  .  . 
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The  table  on  the  following  page  is  constructed  with  data 
gleaned  from  Judd’s  excellent  reports  on  Grouse,  Wild  Tur¬ 
keys  and  Quails.2 

The  foliage  item  of  the  Spruce  Partridge  and  Dusky  Grouse 
is  mostly  conifer  leaves,  the  fruit  item  of  the  Spruce  chiefly 
bearberries  and  of  the  Dusky  largely  manzamta.  The  leaf 


1  Auehev  1st  Rent.  U.  S.  Entom.  Com.,  46-48,  1878.  , 

3  Judd,  y“The  Grouse  and  Wild  Turkeys  of  the  Unrted  States  and 
their  Economic  Value,”  U.  S.  Biol.  Surv.,  Bull.  24,  1905 ,  J.ne  ttoo 
white  and  Other  Qua  ls  of  the  United  States  in  their  Economic  Beta- 
5ns  Bull  21.  1905;  “Th< ,  Econom.cVatae  o'  to 

34,  9-14,  1910. 
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Wild  Turkey 
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The  subspecies  of  Sharp-tailed  Grouse  were  not  differentiated,  but  probably  included  the  Prairie,  Columbian  and  Northern. 
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and  bud  item  of  the  Ptarmigan  is  V2  willow  buds,  1  containing 
300  of  them.  The  animal  matter  of  the  Turkey  is  15.15% 
insects;  in  Arizona  it  feeds  on  piny  on  nuts  and  in  New  Mexico 
on  grass,  seeds  and  grasshoppers. 


Family  ODONTOPHORimE.  Bob-whites,  Quails,  etc. 

Bob-white  ( Colinus  virginianus  virginianus) ;  a  very  useful 
bird.  About  V2  its  food  is  weed  seeds,  with  some  grain,  chiefly 
from  stubble  fields;  insects  15%,  including  some  of  the  most 
serious  pests.  One  stomach  contained  5,000  pigeon-grass 
seeds;  another  (Kansas),  1,000  millet  seeds;  another  (Vir¬ 
ginia),  10,000  pigweed  seeds;  many  gorged  with  ragweed 
seeds;  estimated  that  in  Virginia  and  North  Carolina  it  eats 
1,341  tons  of  weed  seeds  between  September  1  and  April  30, 
while  during  the  summer  months,  when  %  of  its  food  con¬ 
sists  of  insects,  it  still  consumes  340  tons  of  weed  seeds.4  Two 
stomachs  from  a  canker-infested  orchard  contained  com  and 
other  seeds,  chiefly  Compositse,  96% ;  the  only  insects  being 
3  beetles.5  In  Texas,  out  of  200  stomachs,  only  1  contained 
a  cotton-boll  weevil.6  In  experiments  with  captive  Bob- 
whites,  insects  were  taken  as  follows,  each  number  repre¬ 
senting  a  meal  for  1  bird:  Chinch-bugs,  100;  squashbugs,  12; 
plant  lice,  2,326;  grasshoppers,  39;  cutworms,  12;  army  worms, 
12;  mosquitoes,  568;  potato  beetles,  101;  white  grubs,  8;  daily 
rations,  each  number  representing  1  bird’s  food  for  1  day: 
Chrysanthemum  black  flies,  5,000;  flies,  1,350;  rose  slugs, 
1286;  miscellaneous  insects,  700  (of  which  300  were  grass¬ 
hoppers)  ;  insects,  1,532  (of  which  1,000  were  grasshoppers) ; 
seeds  at  a  single  meal  varied,  but  up  to  400  pigweed  5,000 
lamb’s-quarter;  and  for  1  day,  up  to  600  burdock  and  30,000 

D;/,Utr%:  for  ftr15i9o!°%3^>0ium£ 

U: " 

Bailey,  U.  8.  Biol.  Surv.,  Bull.  22,  16,  1905. 
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rabbit-foot  clover.7  They  exhibit  a  particular  fondness  for 
ripe  mulberries,  when  available.8 

Mountain  Quail  ( Oreortyx  picta  picta) ;  food  mostly  seeds 
and  insects;  1  contained  575  seeds  of  turkey  mullein;  in 
autumn,  service  berries  the  staple  diet;  also  eats  acorns.9 
Scaled  Quail  ( Callipella  squamata  pallida )  several  hundred 
scale  insects  in  one  stomach.10  In  Oklahoma  it  feeds  upon 
grasshoppers,  flies,  ants,  beetles  and  seeds  of  sunflower,  Rus¬ 
sian  thistle,  lamb’s-quarter,  maize,  kaffir  and  millet.11 

California  Quail  ( Lophortyx  californica  calif omica) ;  2,000 
dog  fennel  seeds  in  one.12  Fruit  in  601  stomachs,  7.06%  of 
the  food  for  the  year;  0.01%  identified  as  grapes;  in  December 
34.40%  fruit,  but  doubtless  waste  fruit,  as  the  harvest  is  over 
by  that  time; 13  does  some  damage  locally  at  times,  without 
doubt;  numbers  too  easily  controlled  for  serious  danger. 
Valley  Quail  ( L .  c.  vallicola ) ;  5  stomachs,  taken  during  an 
alfalfa  weevil  outbreak  in  Utah;  weevils,  32.4%;  vegetable 
matter,  66%,  mostly  weed  seeds;  1  contained  400  alfalfa  seeds; 
no  danger  of  damage  to  alfalfa  fields,  as  numbers  easily  con¬ 
trolled  by  short  open  season.14  Gambel  Quail  (L.  gambeli) ; 
stomachs  from  along  Colorado  River  contained  masses  of 
mistletoe  berries;  feeds  also  on  fruits  and  seeds  of  cactus.15 


Family  Tetr,eonimd.  Grouse,  Spruce  Partridges, 
Ptarmigan,  Etc. 

Dusky  Grouse  ( Dendragapus  obscurus  obscurus) ;  food 
summarized  in  a  table  on  a  preceding  page.  September  stom- 
l  r,i  (f.Vne'Blrds’  Wild-fowl  and,  Shore  Birds ,  373-374  1912 

FoJSS'ReSS.VJ.  I*-  5 

19l£nnneU’  Bryant  and  Storer*  Game  Birds  of  California,  511-512, 

“  n:lT7s-TJBio1-  ^TV-'  BulL  21-  61-63>  1905. 

"  Judd,  ibid,  49-56.  ’  n'  Ser"  Na  322’  33’  1925‘ 

..d“i XtfZi/"  1904 25°-  See »ls» **<*««> 

Afrh‘  Bri(°hi07Bi8dSlM4Eel*tiO'‘  ‘°  the  Alfalta  WeeiiI'"  XL  *•  *>«»*. 
“  Grmnell,  Bryant  and  Storer,  Came  Birds  of  California,  543,  1918. 
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achs  from  the  foothills  of  eastern  Colorado  were  crammed 
with  kinnikinick  berries.16  Sooty  Grouse  ( D .  o.  juliginosus ) ; 
food  during  entire  winter  almost  exclusively  buds  and  tender 
tops  of  pine  and  fir  branches,  as  well  as  full-grown  needles.17 
Sierra  Grous*e  (D.  o.  sierra) ;  stomach  contents  indicate  that 
favorite  food  is  thimble  berries;  service  berries  next;  takes 
also  gooseberries,  elderberries,  manzanita,  twinberries,  bil¬ 
berries,  lupine,  false  sunflower,  caraway,  miterwort  and 
acorns;  young  take  insects  and  native  clover;  in  late  autumn 
they  move  up  the  mountains  and  feed  on  foliage  of  fir,  hem¬ 
lock  etc.;  1  from  an  altitude  of  11,000  feet  contained  pollen 
cones  of  pine;  another,  1,520  pine  needletips;  another  rose 
hips  and  seeds;  another,  berries  and  fir  needles.18 

Canada  Spruce  Partridge  ( Canachites  canadensis  canace ) ; 
in  summer  feeds  much  on  foliage  of  spruce  and  fir,  berries 
and  insects;  in  winter,  largely  on  buds  of  evergreen  trees.19 
Franklin  Grouse  ( Canachites  franklini ) ;  food  largely  wild 
fruits,  leaves  and  buds.  Idaho  stomachs,  September,  filled 

with  lodgepole  pine  needles.20 

Ruffed  Grouse  ( Bonasa  umbellus  umbellus );  vegetable 
food  mostly  fruits,  mast  and  browse;  fond  of  hazelnuts, 
beechnuts,  chestnuts  and  acorns;  60  kinds  of  fruits  identified; 
insects,  10%,  including  potato  beetles,  grasshoppers,  army 
worms,  cutworms,  sawfly  larva  and  other  destructive  species. 
One  stomach,  immature;  insects,  3%;  vegetable  matter,  97% 
(browse  and  leaves,  20%,  mostly  touch-me-not;  seeds  as  fol¬ 
lows:  105  touch-me-not,  22%;  1,750  blackberry,  31% ;  514 
violet,  14%;  100  ground  cherry,  2%;  462  sedge  4%;  rushes, 
1%;  grass,  2%;  sorrel,  1%).22  Oregon  Ruffed  Grouse  (B.  ti. 
sabini) ;  stomachs  from  Vancouver  Island  ;  some  contained 
berries,  but  most  of  them  were  filled  with  fern  leaves  and 

"  Lincoln,  Auk,  XXXVII  65  1920. 

o/  California’ 550-551, 

19^orbush XtneSBi%s,  Wild-fog  and  Shore  Birds,  377,  1912. 

“Judd,  U.  8.  Biol.  Surv  Bull.  24,  40,  1905. 

21  Farmers’  Bull.  513,  29,  1913. 

22  Weber,  Auk,  XXII,  459-460,  1906. 
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clover;  1  contained  only  small  snails;  1  from  California  con¬ 
tained  madrona  seeds  and  berries,  5%;  thimbleberries,  65%; 
dogwood,  20%;  undetermined  vegetation,  10%. 23 

Willow  Ptarmigan  ( Lagopus  lagopus  lagopus) ;  principal 
food  buds  and  leaves  of  birch  and  willow,  with  a  few  berries 
and  insects.24  White-tailed  Ptarmigan  (L.  leucurus  leucums) ; 
in  winter,  feeds  largely  on  willow  buds;  2  Colorado  stomachs, 
January,  contained  undetermined  bud  twigs;  2  downy  chicks 
contained  beetles  and  flowers  of  heather  and  blueberry.25 
Rock  Ptarmigan  (L.  rupestris  rupestris ) ;  feeds  on  berries, 
buds,  leaves,  etc.26 

Prairie  Chicken  ( Tympanuchus  americanus  americanus) ; 
food  largely  insects  when  obtainable;  not  infrequently  feeds 
solely  on  grasshoppers  for  weeks  at  a  time;  grains  and  seeds 
eaten  freely,  and,  in  cold  weather,  buds,  berries  and  leaves.27 
Heath  Hen  (T.  cupido ) ;  now  extinct  over  most  of  its  former 
range;  food  various  insects,  berries,  seeds,  nuts,  buds,  etc.28 

Sage  Hen  ( C  entrocercus  urophasianus ) ;  unlike  most  upland 
game  birds,  it  has  no  true  gizzard  for  grinding  hard  food; 
principal  diet  is  sage-brush,  but  takes  also  leaves,  buds,  shoots 
and  berries  of  other  shrubs;  in  spring  and  summer,  insects 
added;  a  large  number  dissected  contained  only  grasshoppers 
and  sage-brush  leaves;  young  birds  more  insectivorous.28 


F amity  Meleagrid,®.  Turkeys 

Wild  Turkey  ( Meleagris  gallapavo  silvestris ) ;  extinct  over 
most  of  its  former  range ;  food  percentages  given  in  a  table 
on  a  preceding  page. 


”B™i  °>  <*■**"*.  557,  1918. 
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Family  Phasianimi.  Pheasants 


Ring-necked  Pheasant  ( Phasianus  torquatus ) ;  its  economic 
status  depends  upon  local  conditions;  harmful  to  truck  gar¬ 
dens  and  field  crops  in  certain  localities,  at  certain  seasons 
and  under  certain  conditions ;  neutral  or  useful  in  other  locali¬ 
ties,  at  other  seasons  and  under  different  conditions.  Twelve 
stomachs,  autumn  and  winter,  Oregon  and  Washington;  oats 
and  wheat,  34%,  largely  waste  grain;  next  in  importance, 
March  flies,  1  containing  360,  another  432;  1  contained  8,000 
chickweed  seeds;  another,  200  pine  seeds.30  Takes  all  the 
common  insect  pests  of  garden  and  field;  3  in  captivity,  5 
weeks  old,  ate  between  250  and  300  house  flies  in  ^  hour; 
birds  shot  while  apparently  damaging  garden  and  farm  crops 
contained  grain,  20%;  tomatoes,  21%;  insects,  15%;  weed 
seeds,  23% ;  balance,  undeterminable.31  Of  48  Colorado  speci¬ 
mens,  28  contained  an  average  of  197.1  grains  of  wheat  each; 
6  averaged  105.4  grains  of  barley;  8  averaged  65.6  grains  of 
com;  6  averaged  67  grains  of  oats;  total  of  all  the  grains  in 
all  the  birds  averaged  146.6  kernels,  probably  only  a  day’s 
ration;  28  contained  2,127  weed  seeds,  the  largest  item  being 
sunflowers;  insects  for  all  the  birds,  788  (injurious,  628,  chiefly 
alfalfa  webworms;  beneficial,  2;  neutral,  158);  1  contained 
335  webworms;  another,  222;  only  7  grasshoppers  and  3  cut¬ 
worms  in  all;  12  other  specimens  examined  by  Maxson  con¬ 
tained  18  grasshoppers  and  no  cutworms,  but  a  larger  per¬ 


centage  of  weed  seeds.32 

English  Pheasant;  2  stomachs,  British  Columbia;  oats  and 

wheat,  82.5%,  mostly  waste  grain.33 

Guinea  Hen  ( Numida  meleagris) ;  introduced  into  Porto 
Rico,  where  it  now  runs  wild;  food  consists  of  seeds,  wild 
fruit,  maize,  rice,  sweet  potatoes  and  plantain ;  damages  sweet 
potato  crops.34 

30  McAtee  and  Beal,  Farmers'  Bull.  497,  14,  1912. 

31  Grinnell,  Bryant  and  Storer,  Game  Birds  of  G  aliform  a,  _  575,  191 8. 

35  Burnett  and  Maxson,  Office  of  State  Entoin.,  Oolo  Agnc.  g  . 

Circular  31,  1921.  83  McAtee  and  Beal,  Farmers  Bull.  497,  14,  19  . 

84  Wetmore,  U.  S.  Dept.  Agnc.,  Bull.  326,  34,  1016. 
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The  birds  of  this  order  are  largely  vegetarian,  chiefly  gram- 
nivorous,1  but.  some  species,  if  not  all,  add  insects  to  their 
diet  when  they  are  abundant. 

Band-tailed  Pigeon  ( Columba  fasciata  fasciata) ;  food 
chiefly  wild  berries  and  nuts;  of  22  food  records,  10  mention 
acorns  as  part  of  its  diet;  sometimes  resorts  to  grain  fields 
and  does  some  damage,2  but  probably  not  much,  as  most  of 
the  grain  taken  is  waste  grain  from  the  surface,  not  seed  or 
sprouts  scratched  or  pulled  up,  according  to  Barnes.3  In  New 
Mexico,  feeds  almost  exclusively  on  acorns  in  winter.4 

White-crowned  Pigeon  {C.  leucocephala) ;  5  stomachs, 
Porto  Rico;  food  wholly  wild  fruits,  mostly  of  6  species.5 
Scaled  Pigeon  (C.  squamosa ) ;  food  entirely  wild  berries  and 
fruit,  with  an  occasional  leaf  or  bit  of  herbage;  11  species 
of  plants  taken.6 

Passenger  Pigeon  ( Ectopistes  migratorius) ;  this  beautiful 
bird,  once  abundant  in  several  states,  has  recently  become 
extinct  because  of  its  ruthless  slaughter  for  the  market;  food 
during  most  of  the  year,  nuts,  grain  and  seeds  of  weeds  and 
grasses;  during  nesting  season,  fed  largely  on  animal  matter, 
especially  earthworms,  grubs  and  insects;  fond  of  salt,  and 
was  killed  in  large  numbers  about  the  salt  licks.7  Six  Ne¬ 
braska  stomachs  averaged  8  locusts  and  2  other  insects,  with 


JWetmore,  V.  8.  Dept.  Agric.,  Bull.  326,  50,  1916 
Gnmidi,  Bryant  and  Storer.  Game  Birds  of  California,  584-586 
,7;  ,  „  ,7  Barnes,  California  Fish  and  Game ,  II  212  1916 

Cockerell,  N.  Mex.  Agric.  Exper.  Sta.,  Bull  37  50  ’  1  Qol 
YVetmore,  V.  S.  Dept.  Agric.,  Bull.  326,  53,  1916’  ’  901 ' 

Wetmore,  ibid.,  54. 

7  Barrows,  Michigan  Bird  Life,  242,  1912. 

8  Augkey,  1st  Rept.  V.  8.  Entom.  Comm.,  46,  1878 
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seeds.8  In  relaxing  2  old  skins,  1  was  found  to  contain  the 
bones  and  dried  flesh,  with  the  crop  full  of  food,  consisting  of 
25  maple  seeds.9 

Mourning  Dove  ( Zenaidura  macroura  caurinus) ;  “pre¬ 
eminently  a  seed  eater”;  weed  seeds  64%  of  its  diet;  some¬ 
times  turns  to  grain;  1  contained  7,500  wood  sorrel  seeds; 
another,  6,400  foxtail  grass  seeds.10  One  contained  9,200  bind¬ 
weed  seeds;  another  3,108  weed  seeds;  4,  only  weed  seeds; 
a  little  corn  in  2.11  When  one  remembers  that  each  seed  is 
a  prospective  weed,  that  the  figures  quoted  in  each  instance 
represent  only  1  meal  for  the  bird,  and  the  number  of  birds 
engaged  in  eating  weed  seeds,  their  value  in  this  respect  is 
evident.  Six  Nebraska  stomachs  contained  9  locusts,  21  other 
insects  and  346  seeds.12  One  from  a  canker-infested  orchard; 
corn,  75%;  balance  leguminous  plant  seeds.13  In  237  stom¬ 
achs,  vegetable  matter,  99%,  chiefly  seeds  and  grain;  weed 
seeds,  64% ;  150  contained  wheat,  oats,  rye,  corn,  barley  and 
buckwheat,  32%,  %  of  which  was  waste  grain  taken  after 
harvest;  1  contained  4,800  seeds  of  orange  hawkweed,  2,600 
of  slender  paspalum,  620  of  panic  grass,  50  of  wood  sorrel  and 
40  of  other  seeds.14 

Porto  Rican  Dove  ( Z .  zenaida  lucida) ;  22  stomachs,  Porto 
Rico;  food  vegetable  matter,  except  in  4  (a  snail  and  a  few 
insects,  0.36%  of  total  food) ;  seeds,  largely  of  injurious  weeds, 
comprise  most  of  diet,  with  a  few  leaves  and  a  little  grain; 
includes  seeds  and  fruits  of  33  species  of  plants.15 

Ground  Dove  ( Chozmepelia  passerina  passerina ) ;  all  Flor¬ 
ida  stomachs  examined  by  Baker  contained  seeds  and  other 
vegetable  matter.16  Mona  Ground  Dove  (C .  p.  exigua ) ;  habits 


“^Tuddf'  Yearbook  V.  S*.  Dept.  Agric.  for  1898,  231-232.  Dutcher, 
Nat.  Assn.  Audubon  Societies,  Educ.  Leaflet  No.  2.  Farmers  Bull. 
513  28  1913 

11  Sullivan,  Economic  Value  of  Bird  Life,  32,  1912. 

”  Aughey,  1st  Kept.  U  S.  Entom.  Comm.  46  1878. 

18  Forbes,  Bull.  Illinois  State  Lab.  Nat.  Hist.,  1,  No.  b,  lb,  188o. 

14  Farmers’  Bull.  513,  28,  1913. 

15  Wetmore,  U.  8.  Dept.  Agric.,  Bull.  326,  52,  1916. 

“Baker,  Proc.  Acad.  Nat.  Sci.  Phila.,  XLil,  ^b8,  I8sy. 
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doubtless  same  as  next  species.17  Porto  Rican  Ground  Dove 
( C .  p.  trochili ) ;  72  stomachs,  Porto  Rico;  animal  matter,  only 
0.25%;  fruits  and  seeds,  99.75%  (weed  seeds,  25%;  wild  fruit, 
3.4%);  1  contained  9,000  purslane  seeds;  another,  5,000;  1, 
2,400  Egyptian  grass  seeds;  another,  1,450;  does  no  harm, 
but  some  good  in  the  destruction  of  pernicious  weed  seeds.18 

Ruddy  Quail-Dove  ( Oreopepleia  montana ) ;  5  stomachs, 
Porto  Rico;  vegetable  matter  only,  except  1  ant;  during 
orange  season,  feeds  largely  on  seeds  of  oranges  from  decayed 
fruit  beneath  the  trees;  1  contained  17,  another  13  of  these 
seeds;  stomachs  also  contained  seeds  of  grass,  spurge,  madder 
and  myrtle;  feeds  also  on  manchineel,  which  is  very  poisonous 
to  human  beings.19 

Nutmeg  Pigeon  ( Globicera  pacifica) ;  Polynesia;  fitted  with 
a  highly  specialized  gizzard,  adapted  to  grinding  nutmegs, 
upon  which  it  feeds  to  a  large  extent,  whence  its  popular 
name.20 

17  Wetmore,  V.  8.  Dept.  Agric.,  Bull.  326,  51-52,  1916. 

“Wetmore,  ibid.,  50-51.  “Wetmore,  ibid.,  48. 

“  Wood,  Auk,  XLI,  433-438,  1924. 
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The  Birds  of  Prey  are  flesh  eaters,  usually  provided  with 
strong  talons  for  seizing  and  holding  their  prey  and  strong, 
hooked  beaks  for  tearing  the  flesh.  They  have  been  more 
persecuted  than  any  other  group  of  birds,  under  the  mistaken 
impression  that  they  are  all  enemies  of  poultry  /  The  majority 
of  men  and  boys  still  consider  the  killing  of  Hawks,  Owls  and 
Eagles  a  patriotic  service,  as  well  as  a  mark  of  skill.  Since 
the  masterly  studies  of  the  habits  of  birds  of  this  order  by 
Fisher  and  others,  there  is  no  longer  excuse  for  ignorance  of 
the  usefulness  of  most  of  the  species.  Only  a  few  of  the  73 
species  and  subspecies  recognized  in  the  United  States  when 
Fisher’s  reports  were  published  are  considered  possibly  or 
probably  more  harmful  than  useful,  namely:  The  Gyrfalcons, 
Duck  Hawk,  Sharpshinned  and  Cooper  Hawks,  Goshawk  and 
Great  Horned  Owl.  In  many  states  the  other  species  are  all 
now  protected  by  law,  and  do  a  vast  amount  of  good  in  the 
extermination  of  mammal  and  other  pests.1  Of  the  species 
not  enumerated  as  harmful,  2,212  stomachs  were  examined 
as  a  basis  for  Fisher’s  reports;  56%  contained  mice  and  other 
small  mammals;  27%,  insects;  only  3.5%  contained  poultry 


or  game  birds.2  „  _  .  . 

Under  the  bounty  act  of  1885,  the  State  of  Pennsylvania 

paid  $90,000  in  bounties  on  Hawks  and  Owls  in  a  year  and  a 
half.  Merriam  estimated  the  total  value  of  poultry  taken 
by  Birds  of  Prey  during  such  a  period  to  be  $1,875.  Hence 

1  Fisher,  “The  Hawks  f)rTlnd  Mam*, 

BulTT  1893,^201  ^pagesj  “Hawks^ ^Owls^iro^ 

and  Fre|ubnshedeas  |.  ’ ^Economic  RelatioS”^1^’. 

‘‘The  North  African  Eagles  and  thenr  ^  ^  Depf  AgriCt  {or 

ST"  BUIL  27>  19°°-  *  Fisher,  Bull.  3,  17,  1893. 
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it  cost  the  state  $90,000  to  save  less  than  $2,000.  Further¬ 
more,  he  estimated  the  value  of  the  Hawks  and  Owls  to  the 
state  at  an  average  of  $20  per  annum  as  enemies  of  mice  and 
insects,  and  that  the  damage  to  the  state  from  the  destruc¬ 
tion  of  the  Hawks  and  Owls  was  $3,850,000,  in  addition  to 
the  amount  paid  in  bounties.3  Campaigns  against  Hawks 
destroy  more  useful  than  harmful  species,  because  they  are 
slower  and  less  elusive  than  the  harmful  ones.3a 

Nine  species  of  Hawks  and  3  of  Owls  are  known  to  feed 
freely  on  ground  squirrels; 4  2  of  Hawks  and  3  of  Owls  prey 
upon  pocket  gophers;5  8  species  of  Birds  of  Prey  are  listed 
as  enemies  of  jack  rabbits;6  4  of  Owls  and  7  of  Hawks  are 
mentioned  as  enemies  of  the  brown  rat.7  Bailey  and  Piper 
have  discussed  the  Hawks  and  Owls  as  enemies  of  mice  dur¬ 


ing  the  great  plague  of  mice  in  Nevada.8  The  destruction  of 
Hawks  and  Owls  has  repeatedly  been  followed  by  plagues  of 
voles,  while,  on  the  other  hand,  Birds  of  Prey  have  often 
been  known  to  flock  to  fields  infested  with  mice  and  to  aid 
in  their  suppression.  It  is  estimated  that  they  destroyed 
1,500,000  mice  each  month  during  the  great  Nevada  outbreak.9 
A  great  increase  in  the  number  of  rabbits  in  eastern  Massa¬ 
chusetts  was  followed  next  winter  by  the  appearance  of  Great 
Horned  Owls  in  unusual  numbers,  the  birds  feeding  upon  the 
rabbits.10  In  Canada  the  Goshawk,  Golden  and  Bald  Eagles 
and  Great  Horned  Owl  are  very  destructive  to  snowshoe  rab- 


8  Forbush,  Mass.  State  Board  Agrie.,  Bull.  9,  61.  1921 
80  McAtee,  Awk,  XLIII,  542-545,  1926. 

4  Bailey,  “The  Prairie  Ground  Squirrels  or  Spermophiles  in  the 
Mississippi  Valley,”  Div.  Orn.  and  Mam.,  Bull.  4,  1893. 

6  Bailey,  “The  Pocket  Gophers  of  the  United  States,”  V.  S.  Div. 
Orn.  and  Mam.,  Bull.  5,  1893. 

a  Palmer,  “The  Jack  Rabbits  of  the  United  States,”  Div.  Orn.  and 
Mam.,  Bull.  8,  1896. 

n7Lantz  “The  Brown  Rat  in  the  United  States,”  U.  S.  Biol.  Surv., 
Bull,  oo, 

8  Bailey  Farmers'  Bull.  335,  1908.  Piper,  “The  Nevada  Mouse 
Plague  of  1907-8,  V.  S.  Dept.  Agric.,  Farmers’  Bull.  352,  1909; 
‘Mouse  Plagues,  their  Prevention  and  Control,”  Yearbook  U  S  Dept 
Agric.  for  1908,  301-310. 

8  Forbush,  Mass.  Dept.  Agric.,  Bull.  9.  49-53,  1921.  Allen,  Cornell 
Reading  Courses,  TV,  No.  76,  27-29,  1914.  Piper,  Yearbook  V.  S. 
Dept.  Agric.  for  1908,  302-304. 

10  Beal,  Yearbook  V.  S.  Dept.  Agric.  for  1900,  300, 
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bits.11  In  California  the  food  of  Hawks  and  Owls  is  chiefly 
rodents  and  the  larger  insects.12 

The  following  table  has  been  compiled  from  Fisher’s  re¬ 
ports,13  to  show  what  proportionate  number  of  stomachs  of 
these  birds  of  various  species  (throwing  the  subspecies  of  each 
species  together)  contained  the  kinds  of  food  enumerated: 
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109 

5 

11 
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46 

7 
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Great  Gray  Owl  . 
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12 

Snowy  Owl  .  .  . 
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*■«  Burrowing  Owl  .  . 
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3 

11  Auk,  XXXV,  372,  19l8 ;  citing  Agric.  Caz.  Canada,  IV,  No.  41, 

19i7Brvant  “Evidence  on  the  Food  of  Hawks  and  Owls  in  California,” 
Condor,  XX,  126-127,  1918 ;  “Miscellaneous  Stomach  Examinations, 

^“Fish Man.,  Bull.  3,  1893 ;  Yearbook  U .8.  Dept. 
Agric.  for  1894,  215-232.  Reprinted  from  Henderson,  Umv.  (  olo., 
Extension  Div.,  Bull.  7,  1913. 
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From  statistics  in  Aughey’s  report  on  the  food  of  Nebraska 
birds  the  average  number  of  insects  contained  in  the  stomachs 
examined  by  him  has  been  computed  and  tabulated  as  fol¬ 
lows:  14 


Number 

of 

stomachs 

Average 
number 
of  locusts 

Average 
number 
of  other 
insects 

Other  food 

3 

43 

27 

Marsh  Hawk . 

6 

41 

26 

Reptiles  and  gopher 

1 

16 

Richardson’s  Merlin . 

2 

12 

Sparrow  Hawk . 

10 

5 

31 

Mammals,  birds,  frog 

Red-tailed  Hawk . 

1 

37 

Quail 

Swainson’s  Hawk . 

4 

32 

31 

Gophers,  rabbit,  mouse 

Rough-leg . 

1 

70 

Lizard,  gopher 

Barn  Owl . 

3 

13 

39 

Mice 

Great-horned  Owl . 

1 

30 

Gopher 

Screeoh  Owl . 

8 

27 

27 

Mice,  bird 

Short-eared  Owl . 

2 

15 

8 

Gopher,  rabbit 

Burrowing  Owl . 

9 

35 

23 

Mouse,  lizard,  prairiedog 

Snowy  Owl . 

4 

3 

Quail,  grouse,  rabbit 

Family  Cathartidas.  American  Vultures 

These  birds,  including  the  Vultures  and  Condors,  are  very 
useful  as  scavengers,  feeding  chiefly  on  carrion.  The  Cali¬ 
fornia  Condor  has  been  hunted  for  its  plumes  and  eggs  and 
nearly  exterminated.15  The  Turkey  Vulture,  commonly  called 
“Turkey  Buzzard”  ( Cathartes  aura  septentrionalis) ;  in  addi¬ 
tion  to  its  principal  food  (carrion),  takes  also  some  snakes, 
toads,  rats,  mice  and  occasionally  young  birds.10  One  young 
bird,  “before  it  had  a  single  feather,”  ate  a  house  snake  3^ 
feet  long,  its  weight  equal  to  %  that  of  the  bird,  and  com¬ 
pletely  digested  it  in  l1/^  hours.17 


Family  Accipitrhxe.  Hawks ,  Eagles,  Kites,  etc. 

Swallow-tailed  Kite  ( Elanoides  fortificatus ) ;  feeds  on  rep¬ 
tiles,  frogs  and  insects;  1  contained  6  snakes  (one  22^  inches 

14  Aughey,  1st  Rept.  V.  8.  Entom.  Com.,  42-45,  1878.  Table  reprinted 
from  Henderson,  Univ.  Colo.,  Extension  Div.,  Bull.  7.  1913 
16  Bird-Lore,  XIX,  5-8,  1917. 

18  Barrows,  Michigan  Bird  Life,  25 6,  1912.  Baker,  Proc.  Acad  Nat. 
8ci.  Phila.,  XLI,  268,  1899.  17  Roddy,  Ault,  V,  245,  1888. 
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long),  with  larvae  and  beetles;  another,  a  19-inch  snake,  6 
lizards,  4  beetles,  2  reptile  eggs  (Audubon).18  White-tailed 
Kite  ( Elanus  leucwus) ;  food,  reptiles,  frogs,  insects  and 
mice;  Audubon  found  bird  remains  in  2  stomachs.19  Missis¬ 
sippi  Kite  ( Ictinia  mississippiensis) ;  takes  many  insects;  1 
contained  beetles  (Wilson) ;  1  crammed  with  beetles  and  katy¬ 
dids  (Coues) ;  4  contained  only  insects;  expert  in  catching 
grasshoppers  (Nelson) ;  not  known  to  take  birds  or  mam¬ 
mals.20  Everglade  Kite  ( Rostrhamus  sociabilis ) ;  feet  and 
bill  especially  adapted  to  holding  and  feeding  upon  large 
snails,  hence  sometimes  called  the  “Snail  Hawk”;  in  Florida 
Ampullaria  depressa  constitutes  a  large  part  of  its  food.21 
Five  stomachs  of  both  young  and  old;  food  entirely  snails.22 

Marsh  Hawk  ( Circus  hudsonius ) ;  favorite  diet  meadow 
mice,  gophers,  squirrels  and  young  rabbits,  but  also  takes 
frogs,  lizards,  snakes,  insects  and  small  birds.23  Of  14  stom¬ 
achs,  7  contained  only  field  mice;  3,  frogs;  2,  Warblers;  1, 
Sparrow  feathers  and  insects;  1,  grasshoppers  and  rabbit  hair.24 
One  killed  7  Hungarian  Partridges  out  of  a  flock  of  14  in 
2  weeks  in  January.25  Stomachs  from  Pyramid  Lake,  Nevada, 
were  packed  full  of  lizards,  with  nothing  else,  though  individ¬ 
uals  were  observed  chasing  Sparrows.28 

Sharp-shinned  Hawk  ( Accipiter  velox) ;  this  small  Hawk  is 
one  of  our  most  destructive  American  species;  food  very 
largely  wild  birds  and  young  poultry;  as  early  as  1893  it  was 
known  to  take  at  least  50  species  of  birds,  many  of  them 
insectivorous;  mammals  and  insects,  mostly  mice  and  grass- 


M  Fisher,  Div.  Om.  and  Mam,,  Bull.  3,  20-21,  1893. 

19  Fisher,  Hid.,  23. 

20  Fisher,  Hid.,  24-25.  „  .  T  0ftC 

21  Fisher,  Hid.,  25-26.  Baker,  Proc.  Acad.  Nat.  Set.  Phila.,  XLI,  zbS, 
1889.  Lang,  The  Nautilus,  XXXVII,  73-77,  1924. 

22  Nicholson,  Auk,  LXIII,  66,  1926.  . 

23  Fisher,  Yearbook  V.  8.  Dept.  Agrtc.  for  1894,  220;  Div.  Orn.  and 
Mam  Bull  3  26-28,  1893.  Henshaw,  Kept.  U.  8.  Geog.  and  Geol. 
Surv.’  and  Explor.  W.  of  100th  Meridian,  V,  416,  1875.  Coues,  Birds 

of  the  Northwest,  331,  1874.  .  _ 

24  Warren,  Birds  of  Pennsylvania,  75 ;  cited  by  h  isher. 

-gateway ^hf^Ge^Exptor.  40th  Parallel  (King  Survey),  IV, 
580,  1877. 
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hoppers,  rarely  taken;  of  107  stomachs,  103  (96.25%)  con¬ 
tained  remains  of  birds.27  Porto  Rican  Sharp-shinned  Hawk 
(A.  striatus  venator) ;  seen  eating  small  birds  in  Porto  Rico; 
1  stomach  contained  a  Yireo  and  feathers  of  a  Honey 
Creeper.28 

Cooper  Hawk  (A.  cooperi ) ;  “preeminently  a  Chicken 
Hawk”;  food  almost  entirely  wild  birds  and  poultry,  though 
mammals,  reptiles,  amphibians  and  insects  have  been  found 
in  a  few;  our  most  destructive  species  of  hawk,  because  more 
common  than  the  Goshawk  and  larger  and  more  common 
than  the  Sharp-shinned;  even  downy  young  contain  bird  re¬ 
mains;  does  a  little  good  locally  in  the  destruction  of  English 
Sparrows.29  A  young  bird  6  weeks  old,  in  captivity,  ate  9 
English  Sparrows  and  a  house  mouse  in  1  day,  and  from 
then  until  10  weeks  old  averaged  8  Sparrows  a  day,  while  a 
young  Broad-winged  Hawk  ( Buteo  platypterus) ,  not  being 
so  voracious,  never  ate  more  than  5,  usually  less.30 

Goshawk  (Astur  atricapillus  atricapillus ) ;  feeds  chiefly  on 
birds,  including  poultry  and  game  birds;  very  destructive; 
takes  some  rodents  and  insects;  in  Alaska,  lemmings  consti¬ 
tute  a  large  part  of  its  food;  on  Yukon  River,  feeds  largely 
on  Ptarmigan.31 

Harris  Hawk  ( Parabuteo  unicinctus  harrisi ) ;  food  largely 
offal,  the  smaller  mammals  and  reptiles,  occasionally  birds; 
of  6  stomachs,  5  contained  mammals,  1  insects  and  1  was 
empty.32  Of  2  other  stomachs,  1  contained  Green-winged 
Teal  feathers,  the  other  Flicker  and  other  feathers.33 

27  Fisher,  Yearbook  V.  8.  Dept.  Agric.  for  1894,  232 ;  Div.  Orn.  and 
Mam.,  Bull.  3,  32-37,  1893.  Lloyd,  Auk,  IV,  188,  1887.  Maynard, 
Birds  of  Eastern  N.  Amer.,  304,  1880. 

“Wetmore,  U.  8.  Dept.  Agric.,  Bull.  326,  33,  1916. 

w  Fisher,  Yearbook  for  1894,  231-233 ;  Div.  Orn.  and  Mam.,  Bull. 
3,  38-43,  1893.  Warren,  Birds  of  Pennsylvania,  80,  1888.  McAtee 
and  Beal,  Farmers'  Bull.  497,  27,  1912.  Aughey,  1st  Kept.  V.  8.  Entom. 
Com.,  44,  1878.  Farmers'  Bull.  513,  28,  1913. 

80  Roddy,  Auk,  V,  246,  1888.  See  also  Judd,  Yearbook  V.  8.  Dept. 
Agric.  for  1900,  429. 

81  Fisher,  Yearbook  for  1894,  232 ;  Div.  Orn.  and  Mam.,  Bull.  3,  43- 
46,  1893.  Aughey,  1st  Rept.  V.  8.  Entom.  Com.,  44,  1878. 

“Fisher,  Div.  Orn.  and  Mam.,  Bull.  3,  47-48,  1893. 

“Miller,  Condor,  XXVII,  71-72,  1925. 
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The  genus  Buteo  includes  quite  a  number  of  species  and 
subspecies  of  large,  slow-moving  Hawks,  popularly  called 
“Chicken  Hawks,”  but  in  reality  seldom  molesting  poultry, 
living  to  a  great  extent  on  destructive  mammals,  insects,  rep¬ 
tiles  and  amphibians.34  Red-tailed  Hawk,  Krider  Hawk, 
Western  Red-tail  and  Harlan  Hawk  ( B .  borealis  borealis, 
B.  b.  krideri,  B.  b.  calurus,  B.  b.  harlani ) ;  very  useful  in  the 
destruction  of  injurious  rodents;  85%  of  their  food  consists 
of  non-beneficial  animals,  mostly  destructive  species;  poultry 
only  10%,  taken  when  rodents  are  scarce;  feeds  largely  on 
meadow  mice  when  they  are  plentiful;  grasshoppers,  crickets 
and  beetles  also  taken.35  Detected  feeding  on  Pigeons  in 
California!36  One  stomach  contained  a  gray  squirrel,  a  21- 
inch  gartersnake  and  a  15-inch  watersnake.37  One  Red-tail 
stomach  contained  remains  of  a  Kingfisher  and  a  field  mouse.38 
Of  2  Porto  Rico  stomachs,  1  was  empty,  the  other  contained 
a  rat.39 

Red-shouldered,  Florida  Red-shouldered  and  Red-bellied 
Hawks  ( B .  lineatus  lineatus,  B.  1.  alleni,  B.  1.  elegans) ;  diet 
varied;  mice,  65%;  poultry,  2%;  grasshoppers,  crickets,  bee¬ 
tles  and  caterpillars  taken  freely.40  The  Florida  subspecies 
has  been  said  to  feed  on  squirrels,  Meadowlarks,  frogs  and 
insects.41 

Swainson  Hawk  {B.  swainsoni ) ;  ground  squirrels  a  favorite 
food;  seldom  takes  wild  birds  or  poultry,  but  takes  more  in¬ 
sects  than  other  species  of  this  group;  lives  largely  on  grass¬ 
hoppers  in  summer  and  autumn;  300  in  1  stomach;  1  taken 
at  9  a.  m.  contained  125  grasshoppers;  500  individuals  seen 


“Lantz,  TJ.  8.  Biol.  Surv.,  Bull.  31,  43,  1907. 

35  Fisher,  Div.  Orn.  and  Mam.,  Bull.  3,  50-62,  1893;  Yearbook  for 
1894,  221.  Farmers'  Bull.  513,  27,  1913. 
s«  Wyman,  Condor,  XXVII,  77-78,  1925. 

37  Spellum,  Oologist,  XXX,  272,  1913.  (  ,  VTTT 

38  Snyder,  Auk,  XLIII,  97-98,  1926.  Compare  Johnson,  Auk,  XLII, 

585-586,  1925.  .  _ 

*9Wetmore,  U.  8.  Dept.  Agric.,  Bull.  326,  33,  1916.  , 

40  Fisher,  Div.  Orn.  and  Mam.,  Bull.  3,  62-70,  1893;  Yearbook  for 

1894,  221.  Lantz,  V.  8.  Biol.  Surv.,  Bull.  31,  34,  1907.  Bryant, 
Condor,  XXIII,  65,  1921.  . 

41  Baker,  Proc.  Acad.  Nat.  Sci.  Phila.,  XLI,  —68,  1889. 
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feeding  on  crickets  at  Lay,  Colorado,  in  1889.43  Takes  200 
grasshoppers  daily  under  favorable  circumstances.43  Four 
stomachs  from  Salt  Lake  filled  with  crickets.44  Birds  shot 
after  midsummer  stuffed  with  grasshoppers.45  September 
stomachs  from  Arizona  “were  crammed  with  grasshoppers.”  48 
On  one  day  200  were  seen  feeding  on  grasshoppers.47  Saves 
western  farmers  $117,000  annually  by  the  destruction  of 
grasshoppers  and  field  mice.48 

Broad-winged  Hawk  ( B .  platypterus) ;  food  largely  insects, 
small  mammals,  reptiles,  amphibians  and  occasionally  small 
birds;  rarely  attacks  large  birds  or  poultry;  fond  of  large 
caterpillars  that  feed  upon  leaves  of  shade  and  orchard  trees; 
does  no  damage  except  in  the  destruction  of  some  toads  and 
snakes;  1  stomach  was  gorged  with  earthworms  and  1  with 
crayfish.49  White-tailed  Hawk  ( B .  albicaadatus  sennetti ) ; 
food  consists  of  snakes,  frogs,  rabbits  and  birds.50  European 
Buzzard  ( B .  buteo) ;  784  stomachs  contained  1,124  rodents, 
nearly  all  field  mice.51 

Mexican  Black  Hawk  ( Urubitinga  anthracina ) ;  feeds 
chiefly  on  lower  vertebrates;  rarely  takes  birds.52  Takes 
many  reptiles.53  Occasionally  seen  eating  fish.54  One  seen 
eating  a  Curassow.55  Takes  also  small  mammals,  crustaceans 
and  insects.56  Mexican  Goshawk  ( Asturina  plagiata ) ;  food 

42  Fisher,  Div.  Orn.  and  Mam.,  Bull.  3,  72-79,  1893 ;  Yearbook  for 
1894,  222.  Lantz,  U.  S.  Biol.  Surv.,  Bull.  31,  43,  1907. 

13  Cooke,  Ann.  Rept.  Colo.  State  Board  of  Horticulture  for  1898,  47. 

41  Ridgway,  Rept.  Oeol.  Explor.  JfOth  Par.,  IV,  585-587,  1877. 

46  Coues,  Amer.  Nat.,  VIII,  285-286,  1874. 

40  Henshaw,  Rept.  Geog.  and  Geol.  Explor.  W.  of  100th  Merid.,  V,- 
422,  1875. 

47  Merriam,  Forest  and  Stream,  Dec.  27,  1888,  455. 

48  Forbush,  Mass.  Dept.  Agric.,  Bull.  9,  61,  1915;  citing  Rept.  on 
work  of  U.  S.  Biol.  Surv.,  U.  S.  Senate  Doc.  132,  1907,  16th  Cong., 
1st  Sess. 

49  Fisher,  Div.  Orn.  and  Mam.,  Bull.  3,  78-83,  1893;  Yearbook 
TJ.  S.  Dept.  Agric.  for  1894,  222.  Lantz,  U.  S.  Biol.  Surv.,  Bull.  31, 
43,  1907.  Warren,  Birds  of  Pennsylvania,  91,  1888. 

60  Fisher,  Bull.  3,  p.  72 ;  citing  Ornith.  and  Ool.,  VII,  68,  1887. 

“Lantz,  U.  S.  Biol.  Surv.,  Bull.  31,  44,  1907. 

“  Fisher,  Bull.  3,  84-85. 

53  Nutting,  Proc.  V.  S.  Nat.  Museum,  V,  404,  1892. 

“Hearns,  Auk,  III,  72,  1886. 

“Ridgway,  Proc.  U.  S.  Nat.  Museum.  VIII,  581,  1885. 

68  Lawrence,  V.  S.  Nat.  Museum,  Bull.  4,  42,  1875. 
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chiefly  mice,  but  takes  many  birds;  also  ground  squirrels  and 
insects.57 

European  Rough-legged  Hawk  ( Archibuteo  lagopus  lago¬ 
pus ) ;  250  stomachs  contained  879  rodents,  mostly  field  mice; 
94%  had  eaten  injurious  rodents.58  American  Rough-legged 
Hawk  ( A .  1.  sanctijohannis ) ;  food  almost  exclusively  rodents, 
chiefly  mice;  seldom  or  never  takes  poultry  or  other  birds; 
many  stomachs  from  Connecticut  examined  and  all  contained 
meadow  mice;  in  the  North,  staple  diet  is  lemmings.59  It 
takes  also  frogs.60  In  28  stomachs  there  were  128  harmful 
rodents  (98  field  mice,  1  gopher,  4  house  mice,  4  white-footed 
mice,  2  rabbits,  19  not  specifically  determined),  1  weasel, 
1  shrew,  1  lizard,  70  insects,  no  bird  remains;  5  or  6  field 
mice  each  in  several  and  12  in  l.61  Of  32  stomachs,  1  con¬ 
tained  a  frog,  1  a  muskrat,  1  filled  with  grasshoppers,  the 
rest  nothing  but  mice;  1  contained  7  whole  mice.62  Eleven 
from  Utah  all  contained  mice.63  Ferruginous  Rough-leg  ( A . 
ferru<gineus ) ;  food  almost  entirely  small  mammals,  especially 
mice,  and,  in  the  North,  lemmings;  takes  also  rabbits,  squir¬ 
rels,  pocket  gophers  and  reptiles;  almost  never  takes  birds.64 
In  California  it  feeds  extensively  on  ground  squirrels.65  One 
stomach  contained  7  meadow  mice.68 

Bat-eating  Hawk  ( Machraerhampm  andersoni) ;  Africa; 
structurally  and  otherwise  adapted  to  feeding  on  bats;  9 
stomachs;  2  empty;  7  contained  11  bats  and  10  birds,  half 
the  birds  from  1  stomach.67 


m  Fisher,  Bull.  3,  85-86.  Bendire,  Ornith.  and  Oologist,  VI,  88,  1882. 
Brewster,  Bull.  Nuttall  Orn.  Club,  VIII,  31,  1883. 

68  Lantz,  V.  8.  Biol.  Surv.,  Bull.  3,  44,  1907. 

69  Fisher,  Bull.  3,  86-90;  Yearbook  for  1894,  219-220.  Lantz,  V.  S. 
Biol.  Surv.,  Bull.  31,  44,  1907. 

60  Hall,  Forest  and  Stream,  XX,  284,  1883.  „  , 

<n  Beal,  Yearbook  U.  8.  Dept.  Agric.  for  1900,  301.  McAtee  and  Beal, 
Farmers’  Bull.  497,  28,  1912.  .  _  1CQq 

82  Nash,  Birds  of  Ontario  tn  Relation  to  Agriculture,  5,  tp9». 

83  Henshaw,  U.  S.  Geog.  and  Geol.  Explor.  and  Surv.  W.  of  100th 
Merid.  (Wheeler  Survey),  V,  426,  1875. 

84  Fisher,  Bull.  3,  91-93 ;  Yearbook  for  1894,  219-220. 

65  Coues,  Birds  of  the  Northwest,  366,  1874. 

60  Bryant,  Condor,  XV,  92,  1913.  „^^TrTT  kko  ioit 

61  Bull.  Amer.  Museum  of  Nat.  Hist.,  XXXVII,  551-552,  1917. 
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The  beneficial  and  pernicious  habits  of  the  Bald  and  Golden 
Eagles  ( Haliceetus  leucocephalus  leucocephalus,  Aquila  chry- 
scetus)  are  about  balanced;  useful  where  rabbits,  squirrels, 
prairie  dogs,  etc.,  are  abundant  and  there  is  no  poultry; 
destroy  some  fawns,  young  stock,  poultry  and  game  birds; 
feed  to  some  extent  on  carrion.68  The  Golden  Eagle  takes  also 
snakes,  even  “numbers  of  rattlesnakes”;  in  captivity,  eats 
2  pounds  of  meat  daily.69  The  Bald  Eagle  feeds  largely  on 
dead  fish;  otherwise  food  similar  to  that  of  the  Golden 
Eagle.70  Gray  Sea  Eagle  ( Haliceetus  albicilla ) ;  feeds  chiefly 
on  fishes;  next  in  importance,  birds;  takes  some  poultry  and 
small  mammals.71 

Family  Falconidae.  Falcons,  Caracaras,  etc. 

Gray  Gyrfalcon  ( Falco  rusticolus  rusticolus ) ;  5  stomachs; 
4  contained  field  mice;  the  other,  remains  of  a  Gull.72  Prairie 
Falcon  ( F .  mexicanus ) ;  good  and  bad  habits  about  balanced; 
takes  game  birds  and  also  pernicious  rodents.73  In  California 
its  food  is  chiefly  birds;  seldom  takes  mammals.74  Duck 
Hawk  ( F .  peregrinus) ;  harmful  to  water  birds  and  poultry; 
takes  also  small  birds;  feeds  to  some  extent  on  insects  and 
mice,  but  on  the  whole  more  harmful  than  useful.75 

Pigeon  Hawk  and  Richardson  Merlin  {F.  columbarius 
columb arias,  F.  c.  richarctsoni ) ;  good  and  bad  habits  bal¬ 
anced;  take  birds,  insects  and  injurious  mammals.76  Six 

®  Fisher,  Yearboofc  for  1S94,  217,  227-228.  Judd,  V.  S.  Biol.  Surv., 
null.  .Li,  Do,  1902. 

w  Oberholser,  “The  North  American  Eagles  and  their  Economic  Re¬ 
lations,”  V.  8.  Biol.  Surv.,  Bull.  27,  20-31,  1906 
™  Oberholser,  ibid.,  6-13.  Allen,  Cornell  Reading  Courses,  IV,  No. 
<6,  1914. 

71  Oberholser,  ibid .,  18-20. 

73  Fisher,  Yearbook  17.  8.  Dept.  Agric.  for  1894,  229-230;  V.  8.  Div. 

O™;  a"d  MZ™"’  BulL  3>  102>  1893-  Stejneger,  V.  8.  Natl.  Museum, 
Hull.  29,  20o. 

9s”  U)”0er’  Yearhook  f°r  1894>  228-229.  Jewett,  Condor,  XXVIII, 

74  Tyler,  Condor,  XXV,  91-92,  1923. 

o  ’‘Fisher  y^o^  /or  1894,  230.  Lantz,  U.  8.  Biol.  Surv.,  Bull. 
ol,  44,  1907. 

™  Fisher,  Yearbook  for  1894,  228. 
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Nebraska  stomachs  of  the  former  contained  birds  and  some 
insects;  2  of  the  latter  each  contained  12  insects  and  some 
bird  remains.77  In  Porto  Rico  the  Pigeon  Hawk  feeds  chiefly 
on  small  birds.78  Aplomado  Falcon  (F.  fusco  ccerulescens) ; 
food  probably  about  same  as  that  of  Prairie  Falcon.79 

Sparrow  Hawk  ( F .  sparverius  sparverius) ;  on  the  whole  a 
very  useful  bird;  410  stomachs;  314  contained  insects;  129, 
small  mammals;  70,  small  birds;  mice  and  shrews,  25%. 80 
A  California  stomach  was  “jam  full”  of  grasshoppers.81  Food 
in  summer  chiefly  insects;  in  winter,  mice;  occasionally  wild 
birds  or  young  chickens.82  Two  Florida  stomachs  contained 
Warbler  and  Phoebe  remains,  frog  and  insects.83  Porto  Rican 
Sparrow  Hawk  ( F .  s.  loquacula ) ;  48  stomachs,  Porto  Rico; 
animal  matter,  99.68%  (mole  crickets,  28.69;  other  Orthoptera, 
mainly  locusts  and  katydids,  20.86;  bird  remains,  1.88,  found 
in  only  2;  house  mice,  5.59;  lizards,  40.4,  mostly  of  an  abun¬ 
dant  species;  miscellaneous,  2.25,  largely  spiders).84 


Family  Pandionida:.  Ospreys 

American  Osprey  ( Pandion  haliceetus  carolinesis) ;  lives 
almost  entirely  on  fish;  not  abundant  enough  to  do  much 
damage.85 


Family  Auluconid.e.  Barn  Owls 


American  Barn  Owl  ( Tyto  alba  pratincola) ;  a  very  useful 
bird;  food  almost  entirely  mammals,  a  few  insects  and  occa¬ 
sionally  a  bird;  200  pellets  yielded  skulls  of  225  meadow 
mice,  2  pine  mice,  179  house  mice,  20  rats,  6  jumping  mice, 


^Aughey,  1st  Rept.  U.  8.  Entom.  Com.,  44,  1878. 

,8  Wetmore,  U.  8.  Dept.  Agric.,  Bull.  326,  32,  1916. 

™  Fisher,  Yearbook  for  1894,  228 ;  Div.  Orn.  and  Mam.,  Bull.  3, 
115  1893 

»  Farmers'  Bull.  513,  27,  1913.  See  also  Fisher,  Bull.  3,  127.  Lantz, 
TJ.  8.  Biol.  Surv .,  Bull.  31,  45,  1907.  Cockerell,  N.  Mex.  Agric.  Exper. 
Sta.,  Bull.  37,  47-48.  81  Mailliard,  Condor,  XXVI,  35,  1914. 

82McAtee  and  Beal,  Farmers’  Bull.  497,  29,  1912. 

“Baker,  Proc.  Acad.  Nat.  8ci.  Phila.,  XLI,  268,  1889. 

64  Wetmore,  U.  S.  Dept.  Agric.,  Bull.  326,  31,  1916. 

85  Wetmore,  ibid.,  34.  Alien,  (Jovnell  Reading  C ouvs€Sy  IV,  Wo.  10, 
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20  shrews,  1  mole,  1  Vesper  Sparrow.88  In  675  pellets  there 
were  1,789  mammals  (1,119  meadow  mice),  36  birds,  2  frogs.87 
From  a  tower  at  Smithsonian  Institution  in  Washington,  1,247 
pellets  yielded  3,100  skulls  (field  mice,  1,987;  house  mice, 
656;  rats,  210;  birds,  92,  mostly  Sparrows  and  Blackbirds; 
frogs,  4;  total  mammals,  97%;  birds,  3%). 88  One  nest  con¬ 
tained  5  pocket  gophers,  5  kangaroo  rats,  1  pocket  mouse, 
2  white-footed  mice;  while  68  California  pellets  yielded  123 
meadow  mice,  37  white-footed  mice,  24  harvest  mice,  7  pocket 
gophers,  6  shrews,  1  mole,  1  pocket  mouse,  13  Jerusalem 
crickets,  with  flicker  wings  beneath  the  nest.89  In  56  pellets 
there  were  2  shrews,  65  rice  rats,  1  cotton  rat,  7  Blackbirds, 
12  Sora  Rails,  4  Clapper  Rails.893-  Bam  Owl  ( Tyto  alba ) ;  in 
1863,  703  pellets  from  Germany  yielded  16  bats,  693  moles, 
933  rodents,  1,479  shrews,  22  small  birds  (19  were  Sparrows) ; 
360  later  pellets,  making  1,063  in  all,  with  a  total  of  2,151 
insectivorous  mammals  and  1,801  rodents  (1,284  voles) ;  in 
1874,  6,512  pellets  from  Bavaria  yielded  4,210  shrews  and 
14,790  rodents  (9,046  field  mice) ;  Watson  has  estimated  that 
each  pair,  while  feeding  young,  captures  40  mice  daily;  New¬ 
man  says  each  Owl  of  this  species  is  worth  5  pounds  annually 
to  the  British  nation.90  The  bat  and  shrew  items  do  not  con¬ 
stitute  a  good  record,  but  it  is  offset  by  the  rodent  item.  The 
discrepancy  between  the  relative  numbers  of  insectivorous 
mammals  and  rodents  taken  in  different  regions  may  perhaps 
be  due  to  the  fact  that  the  former  is  proportionately  more 
abundant  in  some  regions. 


Family  Strigid^.  Horned  Owls,  etc. 

American  Long-eared  Owl  (Asfo  wilsonianus) ;  very  useful; 

out  of  92  stomachs,  86  contained  mice;  150  pellets  contained 

88  Fisher,  Yearbook  U.  S.  Dept.  Agric.  for  1894,  223-224 
87  Beal,  Yearbook  V.  8.  Dept.  Agric.  for  1900,  301.  Lantz  V  8 
Biol.  8urv.,  Bull.  31,  46,  1907.  ’ 

83  V.  8.  Dept.  Agric.,  Farmers'  Bull.  513,  4,  26,  1913. 

,  Condor,  XVII,  57,  1915.  Foster,  Condor,  XXVIII  130 

1926.  80,1  Townsend,  Auk,  XLIII,  544  1926  ’ 

90  Lantz,  V.  S.  Biol.  Surv.,  Bull.  31,  46-47,  1907. 
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95  meadow  mice,  19  pine  mice,  15  house  mice,  5  white-footed 
mice,  3  Cooper  mice,  26  shrews,  11  Sparrows,  1  Bluebird, 
1  Warbler.91  One  Nebraska  stomach  contained  a  few  insects 
and  part  of  a  rabbit.92  Beneath  a  roosting  place  of  these 
Owls  in  Michigan,  110  pellets  contained  111  field  mice,  8 
lemming  voles,  4  white-footed  mice,  2  shrews,  1  Norway  rat.93 

Short-eared  Owl  (A.  flammeus) ;  cosmopolitan;  75%  of 
food  consists  of  mice;  6  found  in  1  stomach;  has  frequently 
aided  in  the  suppression  of  vole  plagues  in  Europe;  feeds 
also  to  some  extent  on  amphibians,  reptiles,  crustaceans,  scor¬ 
pions  and  insects;  more  insectivorous  than  any  of  our  other 
Owls  except  the  Burrowing  Owl  and  perhaps  the  Screech 
Owl;  1  contained  50  grasshoppers;  1,  18  May  beetles;  1, 
13  cutworms;  of  254  stomachs  examined,  15%  contained  birds; 
4.5%  of  food  consists  of  poultry  and  game  birds;  51  European 
stomachs  contained  90  injurious  rodents  (76  field  mice),  and 
480  pellets  contained  3  beetles,  9  small  birds,  7  bank  voles, 
864  field  mice.94  Three  Maryland  stomachs,  November,  con¬ 
tained  only  field  mice.95  At  Toronto,  found  feeding  on  birds 
in  September  and  October;  no  mice  taken.96  I  found  3  skulls 
of  white-footed  mice  in  1  Colorado  stomach.  One  contained 
an  entire  Rail;  2  pellets  contained  portions  of  2  species  of 
bats,  1  field  mouse  and  3  species  of  small  birds.97 

Bare-legged  Owl  (Asio  portoricensus) ;  5  stomachs,  Porto 
Rico;  Orthoptera,  14%;  May  beetles,  24.4%;  cane-weevil 
root-borers,  1.8%;  other  weevils,  1.2%;  miscellaneous  beetles, 
8.4%;  Lepidoptera,  7.8%;  lizards,  10.8%;  birds,  17%  (found 
in  only  2  stomachs) ;  Hemiptera,  scorpions  and  other  ani¬ 
mals,  14. 5%. 98 

81  McAtee  and  Beal,  Farmers'  Bull.  497,  29,  1912.  See  also  Fisher, 
TJ.  8.  Div.  Orn.  and  Mam.,  Bull.  3,  145,  1893 ;  Yearbook  U.  S.  Dept. 
Agric.  for  1894,  224.  Lantz,  U.  S.  Biol.  Surv.,  Bull.  31,  47,  1907. 
92Aughey,  1st  Kept.  V.  8.  Entom.  Com.,  42,  1878. 

93  Warthin  and  VanTyne,  Auk,  XXXIX,  417,  1922. 

94  Fisher,  Yearbook  TJ.  8.  Dept.  Agric.  for  1894,  224-225.  Lantz, 
TJ.  8.  Biol.  Surv.,  Bull.  31,  48,  1907. 

96  Judd,  TJ.  8.  Biol,  Surv.,  Bull.  17,  86,  1902. 

93  Munro,  Auk,  XXXV,  223,  1918. 

97  Huey,  Auk,  XLIII,  96-97,  1926. 

98  Wetmore,  TJ.  8.  Dept.  Agric.,  Bull.  326,  68,  1916. 
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Barred  Owl  (Stria:  varia  varia ) ;  food  chiefly  small,  destruc¬ 
tive  rodents;  in  100  stomachs,  only  4.5%  was  poultry  and 
game  birds."  In  Nebraska  they  were  seen  catching  insects 
on  the  wing.100  One  in  captivity  preferred  birds  and  small 
rodents;  took  frogs  and  fish  when  hungry;  ate  also  insects; 
digested  2  English  Sparrows  in  1  As  hours.101  Florida  Barred 
Owl  (S.  v.  alleni) ;  food  consists  of  birds,  mammals,  reptiles 
and  insects.102 

Great  Gray  Owl  (Scotiaptex  nebulosa  nebulosa ) ;  9  stom¬ 
achs;  1  contained  a  bird;  7,  mice;  4,  other  mammals;  but 
Dali  reported  1  stomach  containing  13  skulls  of  the 
Redpoll.103 

Screech  Owl  ( Otus  asio  asio )  and  its  various  subspecies; 
more  insectivorous  than  any  other  Owl  except  the  Burrowdng 
Owl  and  perhaps  the  Short-eared  Owd;  of  255  stomachs,  100 
contained  insects;  Sparrows,  15%  (5%  English  Sparrows) ; 
50  grasshoppers  in  1 ;  %  of  food  is  insects  and  destructive 
mammals.104  Three  young  and  2  adult  stomachs  from  Mary¬ 
land  contained  May  beetles  and  lizards.105  Of  324  stomachs, 
169  contained  insects,  many  of  them  harmful;  142,  small 
mammals,  largely  field  mice;  56,  birds,  largely  Sparrow's; 
15,  crayfish.106  Food  consists  of  salamanders,  crustaceans, 
fishes,  insects,  small  birds,  rats,  snakes,  mice ;  destroys  a  great 
many  insectivorous  birds ;  economic  status  in  doubt,  according 
to  Allen.107  California  Screech  Owl  (O.  a.  bendirei ) ;  noted 
dead  in  1  nest  in  12  days,  7  English  Sparrows,  1  California 
Jay,  1  pocket  gopher,  2  field  mice,  1  salamander,  2  beetles.108 


o  f°7r  l89i-  7225;  U.  S.  Div.  Orn.  and  Mam.,  Bull. 
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Great  Horned  Owl  ( Bubo  virginianus  virginianus )  and 
various  subspecies;  does  considerable  good  where  rodents  are 
plentiful  and  no  poultry;  feeds  mostly  at  night,  so  if  poultry 
is  kept  up  and  securely  protected  at  night,  little  damage  is 
done  in  that  direction;  takes  many  wild  birds,  but  favorite 
food  is  rabbits;  remains  of  113  rats  in  1  nest.109  On  16  visits 
to  a  nest,  there  were  found  5  Bob-whites,  1  domestic  Pigeon, 
1  Flicker,  2  Coots,  1  King  Rail,  19  adult  cottontail  rabbits.110 
One  owner  lost  59  Guinea  Hens  by  this  Owl;  1  found  with 
porcupine  quills  in  stomach,  intestines,  mouth  and  liver.111 
Rabbits  the  chief  food  when  abundant,  smaller  rodents  next, 
with  a  few  birds.112  Many  skunks  taken.113  In  Michigan 
the  Western  Horned  Owl  ( B .  v.  pallescens )  seems  to  feed 
mainly  on  white-footed  mice  and  northern  hares.114  One 
California  stomach  of  the  Pacific  Horned  Owl  ( B .  v. 
padficus )  contained  2  meadow  mice  and  27  Jerusalem 
crickets.115 

Snowy  Owl  ( Nyctea  nyctea ) ;  food  mainly  mammals,  but 
some  water  birds  taken.116  Burrowing  Owl  ( Speotyto  cuni- 
cularia  cunicularia ) ;  preeminently  insectivorous,  but  takes 
many  scorpions  and  small  mammals,  rarely  birds.117  One 
California  stomach  obtained  during  a  grasshopper  outbreak 
contained  28  grasshoppers  (90%  of  the  food).118  In  South 
Dakota,  when  Horned  Larks  are  abundant  they  are  said  to 
constitute  50%  of  the  food  of  this  Owl,  the  Owl  burrows 
examined  containing  from  4  to  6  partly-eaten  Larks,  with  a 
smaller  number  of  field  mice.119 


100  Fisher,  Yearbook  for  1894,  229.  Lantz,  U.  8.  Biol.  Surv.,  Bull. 
31,  49,  1907.  Niles,  Journ.  Cincinnati  8oc.  Nat.  Hist.,  VIII,  63. 
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for  1911,  403. 
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Pygmy  Owl  ( Glaucidium  gnoma  pinicola) ;  1  Utah  stomach 
“literally  gorged  with  English  Sparrows.” 120  One  killed  a 
Gambel  Quail.121  Naked-footed  Owl  ( Gymnasio  nudipes) ; 
2  stomachs,  Porto  Rico;  contained  beetles  and  cockroaches.122 

120  Johnson,  Condor,  V,  81,  1903. 

121  Kimball,  Condor,  XXVII,  209,  1925. 

123  Bowdish,  Auk,  XIX,  362-363,  1902. 


ORDER  PSITTACI.  PAROQUETS,  MACAWS, 
PARROTS,  ETC. 

Family  Psittacid.®.  Paroquets,  Macaws  and  Parrots 

Carolina  Paroquet  ( Conuroysis  carolinensis) ;  food  mostly 
vegetation — fruits,  nuts,  seeds,  grains,  nectar,  buds  and  green 
herbage;  fond  of  cockleburs;  in  Florida  was  observed  feeding 
on  thistle  seeds.1  Porto  Rico  Parrot  ( Amazona  vittata) ;  en¬ 
tirely  frugivorous,  taking  all  kinds  of  wild  fruits  in  season.2 

1  Knowlton,  Birds  of  the  World,  469-470,  1909. 

3  Wetmore,  ZJ.  8.  Dept.  Agric.,  Bull.  326,  56,  1916. 
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Family  Cuculidze.  Cuckoos ,  Anis,  Etc. 


Am  ( Crotophaga  am);  41  stomachs,  Porto  Rico;  animal 
matter,  91.3%'  (mole  crickets,  5.69;  other  crickets  and  locusts, 
35.8;  sugar-cane  root-borer,  7.09;  leaf  beetles,  3.61;  other 
beetles,  4.93;  squashbugs,  9.24;  other  bugs,  1.22;  caterpillars, 
9.71;  spiders,  4.08;  miscellaneous  animal  matter,  1.45;  51 
species  of  insects  and  arachnids  taken,  mostly  harmful) ; 
vegetable  matter,  8.7%,  mostly  seeds  and  fruits  of  7  species 
of  wild  plants.3  Two  Porto  Rico  stomachs  were  filled  with 
grasshoppers,  50  or  more  in  each.4 

Roadrunner  ( Geococcyx  calif ornianm) ;  the  food  of  this 
queer  bird  has  been  much  discussed;  on  the  whole,  its  habits 
are  good.  It  takes  reptiles,  insects,  snails,  small  rodents  and 
young  birds.5  Omnivorous  and  not  harmful,  as  shown  by  83 
stomachs  from  San  Diego  County,  California;  beetles,  18  2%  • 
grasshoppers,  21.2%;  black  crickets,  12.62%;  Jerusalem 
crickets,  3%;  Lepidoptera,  including  hairy  caterpillars,  8%; 
cicadas,  4.3%;  Hymenoptera,  4%.  (1  contained  250  red 
ants) ;  spiders  and  scorpions,  0.7% ;  lizards  and  snakes,  3.7% ; 
birds,  1.7%. 6  One  contained  a  large  horned  lizard.7  One 
killed  a  wood  rat  and  a  pair  cleaned  the  caterpillars  out  of 
the  vines  about  a  California  home,  incidentally  taking  several 
chicks,  but  well  paying  for  them  in  the  good  they  did.8  One 


'Wctaiorc,  u  .8. Dept.  Agric.,  Bull.  326,  58,  1916. 

4  Bowdish,  Auk,  XIX,  263-264,  1902. 

Lantz,  JJ.  S.  Biol.  Sure.,  Bull.  31,  51,  1907.  Cockerell  N 
Agric.  Exper.  Sta.,  Bull.  37,  48-49,  1901.  ockereli,  iV.  Mex. 

’Bryant,  ZJniv.  Calif.  Pub.  Zool.  XVTT  21  iQift.  n  , 

and  Game,  I,  195-196,  1915;  ill  25-287 1917  CWorXVI  mt 

7  Bryant,  Condor,  XV,  92  1913  ’  vonaor’  xvl-  105»  1914. 

8  Anthony ,  Auk,  XIII,  257-258,  1896;  XIV,  217  1897 
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was  caught  killing  a  young  Quail,9  another  seen  eating  young 
Mockingbirds,10  while  another  killed  a  Golden-crowned  Spar¬ 
row  in  a  Sparrow  trap.11 

Vieillot  Ground  Cuckoo  ( Coccyzus  minor  nesiotes ) ;  15 
stomachs,  Porto  Rico;  grasshoppers,  50.31%;  caterpillars  and 
moths,  29.52%;  cicadas  and  stinkbugs,  6.09%;  walking  sticks 
and  a  cricket,  3.1%;  beetles,  mostly  weevils,  3.59%;  spiders, 
4.06%;  miscellaneous  invertebrates,  1.83%;  “one  of  the  most 
useful  birds  of  the  island.”  12  One  Porto  Rico  stomach  con¬ 
tained  2  lizards,  1  snail  and  1  katydid.13 

Yellow-billed  Cuckoo  ( C .  americanus  americanus ) ;  food 
largely  caterpillars,  including  hairy  species  not  taken  by 
many  birds;  109  stomachs  contained  1,865  caterpillars,  mostly 
hairy,  242  grasshoppers  and  291  other  insects  and  arachnids; 
1  contained  250  tent  caterpillars;  another,  217  fall  web- 
worms.14  One  contained  more  insects,  in  bulk,  than  did  522 
English  Sparrows,15  yet  the  latter  have  locally  driven  away 
the  Cuckoos.  Ten  Nebraska  stomachs  contained  41  locusts 
and  15  other  insects.16  This  species  persistently  destroyed 
fall  webworms  on  a  Maryland  farm,  1  containing  325  larvae.17 
One  Porto  Rico  stomach  contained  15  caterpillars  of  2  species 
and  3  sugar-cane  root-boring  weevils.18  California  Cuckoo 
(C.  a.  occidentalis ) ;  observed  feeding  on  black  crickets.19 
Black-billed  Cuckoo  (C.  erythrophthalmus ) ;  also  fond  of 
hairy  caterpillars;  46  stomachs  contained  906  caterpillars, 
mostly  hairy,  and  285  other  insects  and  arachnids.20  One 


9  Leopold,  Condor,  XXIV,  183,  1922. 

10  Fisher,  Condor,  VI,  80,  1904. 

■wiSa'/S'f.'S  S  326,  58-59,  1916. 

“  Bealf1  Yearbook  8.  Dept.  Agrie.  for  1900,  297 ;  farmer,’ 

54,  5-6,  1898 ;  “Food  of  Cuckoos,  V.  S.  Biol.  &««;.,  Bull.  9  7-14, 
1898;  Farmers’  Bull.  630,  27,  1915.  Farmers  Bull.  513,  25,  1913 
16  Barrows,  V.  8.  Div.  Orn.  and  Mam.,  Bull.  1,  80,  108,  123,  1889. 
16  Anehev  1st  Rept.  U.  8.  Entom.  Com.,  40,  18/8. 

•SSEF6.*.  Bill.  Sore  Bull.  17  28-29,  1902 

18  Wetmore,  U.  8.  Dept.  Agnc.,  Bull.  326,  57,  1910. 

19  Cockerell.  N.  Mex.  Agnc.  Exper.  Sta.,  Bull.  37,  49,  19U1. 

20  See  Beal’s  papers  cited  in  a  preceding  footnote.  See  also  Lincoln, 

Auk,  XXXVII,  67,  1920. 
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Nebraska  stomach  contained  41  locusts.21  One  from  a 
canker-infested  orchard  in  Illinois;  cankerworms,  75%;  other 
caterpillars,  20%;  vine  leaf-chafers,  5%.22 

Family  Trogonid.®.  Trogons 

American  Trogons  feed  chiefly  on  fruit,  taking  insects  to 
only  a  limited  extent,  while  the  Old  World  Trogons  subsist 
largely  on  insects.23 


Family  Alcedinid.®.  Kingfishers 

Belted  Kingfisher  ( Ceryle  alcyon ) ;  food  chiefly  fish,  in  most 
localities  species  of  no  commercial  value;  also  takes  crusta¬ 
ceans,  insects,  amphibians  and  lizards.24  One  Nebraska  stom¬ 
ach  contained  18  locusts,  with  fish  remains;  another,  14  locusts, 
with  fish.  5  One  pair  takes  6,000  fish  in  a  season  and  the 
species  is  consequently  injurious,  according  to  Sullivan.26 


F amily  Motmotid®.  Motmots  and  Todies 

Porto  Rican  Tody  ( Todus  mexicanus) ;  89  stomachs,  Porto 
Rico;  earwigs,  9.4%;  Orthoptera,  2.28%  mostly  grasshop¬ 
pers;  Homoptera,  9.28%;  other  Hemiptera,  1.11%;  caterpil¬ 
lars  and  moths,  5.21%;  Diptera,  30.88%;  beetles,  23.44%, 
only  1.59%  useful  species;  snout  beetles,  6.47%;  leaf  beetles' 
8.55%;  longicorn  beetles,  4.87%;  Hymenoptera,  4.33%’ 

chiefly  useful  species;  spiders,  8.17%;  lizards,  3.52%;  seeds’ 
etc.,  2.38%. 27 


“Aughcy,  1st  Rept.  U.  8.  Entom.  Com.,  39,  1878 

N°’  6’  16’  1883’ 

iSn?:  Mt 70- 1914- 

26^Un^ey’  ^ePt*  U.  8.  Entom.  Com.,  39  1878 
„  ^1!lvan-  Economic  Value  of  Bird  Life,  34,  1912 

MS? IWsesfiOof*'  A’ri° -  BU11  326’  65’'1916’  Bowdish. 


ORDER  PICI.  WOODPECKERS,  WRYNECKS,  ETC. 
Family  Pieros.  Woodpeckers 


Except  the  Sapsuckers,  all  the  American  Woodpeckers  are 
considered  beneficial  under  ordinary  circumstances,  and  some 
of  them  are  exceedingly  useful.1  Their  feet  and  bills  are 
especially  adapted  to  clinging  to  the  bark  of  trees  and  drilling 
holes  in  the  wood  in  search  of  larvae  of  wood-boring  insects, 
while  the  tongues  of  most  of  them  are  capable  of  great  exten¬ 
sion  and  armed  with  barbs,  making  them  excellent  instru¬ 
ments  for  probing  the  burrows  and  extracting  the  insects.2 

On  an  average,  65%  of  the  food  of  the  Woodpeckers  of  the 
United  States  consists  of  insects,  largely  ants,  caterpillars  and 
beetles,  including  many  species  of  wood-boring  insects  that 
are  very  injurious  to  trees  and  orchard  crops,  such,  for  ex¬ 
ample,  as  the  codling  moth.3  At  least  half  of  the  spruce-bark 
beetles  of  the  northeastern  United  States  are  said  to  be  eaten 


by  Woodpeckers.4  One  species  in  the  United  States  is  called 
the  Ant-eating  Woodpecker,  because  of  its  habit  of  feeding 
largely  on  ants.  Some  species  feed  extensively  on  fruits,  seeds 
and  buds.  In  Porto  Rico  3  species  “subsist  on  a  diet  not 
more  than  one-third  of  which  is  insectivorous.”  5  It  is  known, 
however,  that  a  considerable  part  of  the  fruit  taken  is  wild 
fruit,  and,  of  the  cultivated  fruit,  much  is  waste  fruit  found 


1  See  especially :  Beal,  “Preliminary  Report  on  the  Food  of  Wood¬ 
peckers,”  77.  S.  Div.  Orn.  and  Mam.,  Bull.  7,  1895 ;  “Birds  of  California 
in  Relation  to  the  Fruit  Industry,”  Part  II,  77.  8.  Biol.  Surv.,  Bull. 
34,  1910 ;  “Food  of  the  Woodpeckers  of  the  United  States,”  77.  8. 
Biol.  Surv.,  Bull.  37,  1911.  McAtee,  “Woodpeckers  in  Relation  to 
Trees  and  Wood  Products,”  77.  8.  Biol.  Surv.,  Bull.  39,  1911. 

a  Allen,  Cornell  Reading  Courses,  IV,  No.  76,  1914.  Lucas,  “The 
Tongues  of  Birds,”  Ann.  Rept.  U.  8.  Natl.  Museum  for  1895,  1001- 
1020 ;  “The  Tongues  of  Woodpeckers,”  U.  8.  Div.  Orn.  and  Mam., 
Bull.  7,  35-44,  1895.  „  .  ,  „ 

3  Beal,  Yearbook  U.  8.  Dept.  Agric.  for  1908,  343;  77.  8.  Biol.  Surv., 
Bull.  34,  14-15,  1910.  McAtee,  Yearbook  77.  8.  Dept.  Agric.  for  1911, 
239. 

4  Hoskins,  77.  8.  Bur.  Entom.,  Bull.  28,  new  series,  23,  25,  26;  cited 
by  Beal,  77.  8.  Biol.  Surv.,  Bull.  37,  12. 

5  Bowdish,  Auk,  XX,  194,  1903. 
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on  the  ground.  Some  cambium  is  found  in  most  of  the  stom¬ 
achs  and  in  case  of  the  Sapsuckers  it  constitutes  23%  of  the 
contents  of  their  stomachs.6 

The  table  on  page  210  has  been  compiled  from  Beal’s  reports 
on  the  food  of  Woodpeckers,  subspecies  being  combined  and 
fractions  of  percentages  omitted  for  brevity. 

In  this  table  one-half  of  the  food  of  the  White-headed 
Woodpecker  consists  of  pine  seeds  and  *4  ants.  Acorns  con¬ 
stitute  53.3%  of  the  food  in  the  California  Woodpecker  stom¬ 
achs.  The  vegetable  food  of  the  Ivory-billed  Woodpecker 
consisted  of  the  fruits  of  magnolia  and  pecan  nuts.  The  seeds 
taken  by  the  Harris  and  Cabanis  Woodpeckers  were  conifer¬ 
ous.  At  least  the  following  species  take  noticeable  quantities 
of  poison  ivy  and  poison  oak  seeds:  Hairy,  Downy,  Red- 
cockaded,  Nuttall,  Red-headed  and  Lewis  Woodpeckers,  Red- 
shafted  Flicker  and  Yellow-bellied  and  Red-breasted  Sap- 
suckers.  The  cambium  and  rotten  wood  element  in  the  food 
of  a  few  of  the  species  is  given  as  follows:  American  Three¬ 
toed  Woodpecker,  5%;  Arctic  Three-toed  Woodpecker,  11%; 
Yellow-bellied,  Red-breasted  and  Williamson  Sapsuckers,  re¬ 
spectively,  16%,  11%  and  12%. 

The  following  table  is  compiled  from  Aughey’s  report7  on 
the  food  of  Nebraska  birds: 


Number  of 
stomachs 

Average  number 
of  locusts 

Average  number 
of  other  insects 

Other  food 

Hairy  Woodpecker  .  .  . 

6 

26 

32 

Downy  Woodpecker  .  . 

4 

41 

20 

Yellow-bellied  Sapsucker 

5 

26 

17 

Seeds 

Red-bellied  Woodpecker 

2 

.  , 

,  , 

%  locusts,  %  other  insects 

Red-headed  Woodpecker 

6 

25 

35 

Grain 

Yellow-shafted  Flicker  . 

8 

29 

23 

Grain 

Red-shafted  Flicker  .  . 

1 

18 

31 

8  Beal,  Div.  Orn.  and  Mam.,  Bull.  7,  8. 

'  Aughey,  1st  Kept.  U.  S.  Entom.  Com.,  1878. 
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Ivory-billed  Woodpecker  [Campephilus  principalis ) ;  2 
stomachs;  32  tree-boring  larva;  in  1,  20  in  another.8  Hairy 
Woodpecker  ( Dryobates  villosus) ;  11  Kansas  stomachs; 
grasshopper  eggs,  10%. 9  In  Florida  its  food  is  largely  Coleop- 
tera  and  caterpillars.10  This  and  the  Downy  Woodpecker 
“are  among  our  most  valuable  allies,  their  food  consisting  of 
some  of  the  worst  foes  of  orchard  and  woodland.”  11  Downy 
Woodpecker  ( D .  pubescens  pubescens) ;  11  Kansas  stomachs; 
grasshopper  eggs,  10%. 12 

Arctic  and  '  American  Three-toed  Woodpeckers  ( Picoides 
arcticus,  P.  americanus  americanus ) ;  estimated  that  1  bird  of 
either  species  destroys  13,675  wood-boring  Coleoptera  and 
Lepidoptera  annually.13 

The  Sapsuckers,  where  they  occur  in  numbers,  may  do  con¬ 
siderable  damage  to  trees,  especially  in  orchard  districts.14 
It  has  been  estimated  that  the  Yellow-bellied  Sapsucker 
(Sphyrapicus  varius  varius)  does  $1,250,000  damage  to  the 
lumber  industry  annually,  attacking  250  species  of  trees.15 
On  the  other  hand  it  offsets  this  to  a  certain  extent  by  de¬ 
stroying  large  numbers  of  injurious  insects,  and  during  a  grass¬ 
hopper  plague  in  Nebraska  the  stomachs  contained  from  15 
to  33  grasshoppers  each;  takes  a  larger  percentage  of  ants 
(36%)  than  any  other  species  except  the  Flicker.16  One  New 
Mexico  stomach  was  full  of  ants;  others  had  fed  on  ants  and 
beetles.17 

Pileated  Woodpecker  ( Phloeotomm  pileatus ) ;  1  stomach 


8  Beal,  ZJ.  8.  Biol.  Surv.,  Bull,  37,  62-63,  1911. 

*  Beal,  U.  8.  Div.  Orn.  and  Mam.,  Bull.  7,  11-14,  1895 
“Baker,  Proc.  Acad.  Nat.  Sci.  Phila.,  XLI,  268,  1889. 

V.  8.  Dept.  Agric.,  Farmers’  Bull.  513,  25,  1913 
“Beal,  V.  8.  Div.  Orn.  and  Mam.,  Bull.  7,  11-14,  1895. 

/JmHB506  Vb  7‘  ?01‘>  SWrV''  BUIL  37’  25'27’  Beal  and  Mc^tee-  Farmers’ 

37  27-31.;  Yearbook  U.  8.  Dept.  Agric.  for  1901,  294- 
-95.  B^al  and  MeAtee,  Farmers’  Bull.  506,  12-15.  McAtee,  V.  8.  Biol. 
^™-’Bull.  39,16-99,  1911;  Auk,  XXX,  154-157,  1913.  Judd,  V.  S. 
Biol.  Surv.,  Bull.  It,  88-89,  1902.  Forbush,  1st  Ann.  Rept.  Div.  Orn., 
Mass.  Dept.  Agric.  (for  1920),  10-23,  1921.  P 

15  U.  8.  Dept.  Agric.,  Farmer’s  Bull.  513,  24,  1913. 
irSea1,  Div-  0rn-  and  Mam.,  Bull,  7,  28-31,  1895. 

Cockerell,  N.  Mex.  Agric.  Exper.  Sta.,  Bull.  37,  45-46,  1901  Ex¬ 
amine  also  Baker,  Proc.  Acad.  Nat.  Sci.  Phila.,  XLI,  269,  1889. 
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contained  2,600  ants;  another,  2,080.18  Northern  Pileated 
Woodpecker  ( P .  p.  abieticola ) ;  1  California  stomach  con¬ 
tained  over  50  carpenter  ants  and  131  poison  oak  seeds;  2 
from  Yosemite  each  contained  over  100  carpenter  ants;  one 
contained  also  fruit  of  manzanita;  the  other,  4  large  wood¬ 
boring  beetle  larvae.19 

Red-headed  Woodpecker  ( Melanerpes  erythrocephalus ) ;  4 
stomachs  from  a  canker-infested  orchard,  in  May;  corn,  20%; 
cankerworms,  15%;  carabid  beetles,  24%;  Scarabaeidae, 
29%. 20  Porto  Rico  Woodpecker  ( Melanerpes  portoricensis) ; 
59  stomachs,  Porto  Rico;  animal  matter,  65.83%  (earwigs, 
8.55;  Orthoptera,  1.03;  wood-boring  beetles  and  larvae,  24.68; 
weevils,  1.47;  other  Coleoptera,  3.99;  Hemiptera,  4.16;  ants, 
10:37,  including  very  destructive  species;  caterpillars,  2.49; 
spiders,  1.37;  lizards,  6.17;  miscellaneous,  1.55);  vegetable 
matter,  34.17%  (seeds  and  small  fruits,  24.93;  rubbish,  mostly 
bits  of  wood,  9.24). 21 

Lewis  Woodpecker  ( Asyndesmus  lewisi ) ;  many  were  found 
feeding  their  young  on  grasshoppers  during  an  outbreak  in 
California.22  They  have  been  observed  flying  about  over 
water  catching  insects  on  the  wing  as  swallows  do.23  Red- 
bellied  Woodpecker  ( Centurus  carolinus) ;  damages  oranges 
locally  in  the  South,  but  useful  elsewhere.24  Observed  also 
eating  waste  oranges  beneath  the  trees.25  In  Florida,  accord¬ 
ing  to  Baker,  it  feeds  chiefly  on  beetle  larvse,  beetles  and 
spiders.26 

Yellow-shafted  Flickers  ( Colaptes  awratus  auratus,  C.  a. 


18  Beal,  V.  S.  Biol.  Surv.,  Bull.  37,  33-35,  1911.  Consult  also  Baker, 
Proc.  Acad.  Nat.  Sci.  Phila.,  XLI,  269,  1889. 

19  Bryant,  Condor,  XVIII,  32,  1916. 

29  Forbes,  Bull.  III.  State.  Lai.  Nat.  Hist.,  I,  No.  6,  16,  1883.  See  also 
Beal,  Div.  Orn.  and  Mam.,  Bull.  7,  20-25,  1895;  Farmers’  Bull.  54,  8, 
1898 

81  Wetmore,  V.  S.  Dept.  Agric.,  Bull.  326,  62-63,  1916.  See  also  Bow- 
dish,  Auk,  XIX,  365,  1902 ;  XX,  193-195,  1903. 

22  Williams,  Condor,  VII,  56,  1905. 

23  Marsden,  Condor,  IX,  27,  1907. 

24  Beal,  Yearbook  V.  S.  Dept.  Agric.  for  1901,  295. 

“Brewster,  Auk,  VI,  337-338,  1889. 

20  Baker,  Proc.  Acad.  Nat.  Sci.  Phila.,  XLI,  269,  1889. 
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luteus) ;  more  largely  terrestrial  than  most  woodpeckers ;  ants 
the  largest  item  of  food  (49%),  found  in  524  of  the  684  stom¬ 
achs  examined;  98  contained  nothing  else;  1  contained  5,000 
ants  and  2  others  3,000  ants  each;  wild  fruits  next  item  in 
importance;  1  contained  28  white  grubs.27  One  from  a  canker- 
infested  orchard  contained  ants.28  Red-shafted  Flickers  (C. 
cafer  cajer,  C.  c.  collaris ) ;  ants  constituted  53%  of  the  food 
in  183  stomachs  examined;  found  in  127  of  the  stomachs.29 

27  TJ.  8.  Dept.  Agric.,  Farmers'  Bull.  513,  5,  24,  1913.  Beal,  Yearbook 
U.  8.  Dept.  Agric.,  for  1900,  294;  V.  S.  Biol.  Surv.,  Bull.  37,  52-58, 
1911;  Farmers'  Bull.  54,  8,  1898;  U.  8.  Div.  Orn.  and  Mam.,  Bull.  7, 
6-20,  1895.  Baker,  Proc.  Acad.  Nat.  Sci.  Phila.,  XLI,  269,  1889. 

28  Forbes,  Bull.  III.  State  Lai.  Nat.  Hist.,  I,  No.  6,  16,  1883. 

29  Beal,  U.  8.  Biol.  Surv.,  Bull.  37,  59-60,  1911.  See  also  Cockerell, 
N.  Mex.  Agric.  Exper.  Sta.,  Bull.  37,  47,  1901. 
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Family  Capeimulgid.®.  Goatsuckers,  Etc. 


Chuck-will’s-widow  ( Amtrostomus  carolinensis) ;  2  stom¬ 
achs,  Porto  Rico;  well  filled  with  insects.1  One  stomach, 
Porto  Rico;  food  entirely  animal  matter;  May  beetles,  15%; 
balance  not  definitely  determinable.2  One  taken  at  sea  con¬ 
tained  remains  of  a  Yellow  Warbler,  possibly  taken  because 
of  great  hunger  and  lack  of  other  food; 3  but  another,  a 
“plump,  fat  old  female,”  shot  in  a  marsh  where  its  usual  food 
was  abundant,  contained  an  entire  Song  Sparrow.4  Whip- 
poor-will  (A.  vociferus  vociferus );  2  Nebraska  stomachs;  full 
of  locusts.5  Food  chiefly  insects.  Poor-will  ( Phalaenoptilus 
nuttalli  nuttalli) ;  1  Nebraska  stomach;  %  of  contents  grass¬ 
hoppers  and  locusts.6  Seen  in  New  Mexico  catching  moths, 
and  birds  killed  for  examination  had  their  throats  packed 
with  the  moths.7 

Nighthawk  (Chordeilus  virginianus  virginianus) ;  food  en¬ 
tirely  insects,  all  or  nearly  all  caught  on  the  wing;  100  stom¬ 
achs;  flying  ants  in  36;  in  24  they  ranged  from  200  to  1,800 
each;  60  grasshoppers  in  1,  38  in  1,  22  in  1  and  19  in  1;  34 
May  beetles  in  1,  23  in  1  and  17  in  1;  several  contained  squash 
beetles  and  1  contained  17  species  of  injurious  insects;  87  con¬ 
tained  20,000  flying  ants,  an  average  of  230  each,  besides 


1  Bowdish,  Auk,  XIX,  365,  1902. 

3  Wetmore,  U.  8.  Dept.  Agric.,  Bull.  326,  69,  1916. 
s  Stone,  Auk,  XV,  330,  1898. 

‘Webster,  Auk,  IV,  74,  1887.  „„„„ 

6  Aughey,  1st  Kept.  V.  8.  Entorn.  Com.,  38,  1878. 

3  Cockerell,  V.  Alex.  Agric.  Exper.  Stu.,  Bull .  37,  50-51,  1901 ,  citing 
Shufeldt,  per  Birtwell,  Auk,  1885. 
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other  insects.8  Nearly  %  of  its  food  is  ants  and  %  belongs  to 
the  leaf-chafer  family,  adults  of  the  white  grubs;  1  contained 
34  weevils,  375  ants;  another,  340  grasshoppers,  52  bugs,  3 
beetles,  2  wasps,  1  spider;  some  contained  from  30  to  50  species 
of  insects  and  altogether  more  than  600  species  have  been 
found  in  their  stomachs,  some  very  destructive.9  One  con¬ 
tained  500  mosquitoes.10  In  the  South,  10  stomachs  contained 
cotton-boll  weevils  and  2  contained  6  weevils  each.11  Seven 
Nebraska  stomachs  averaged  51  locusts  and  12  other  insects 
each.12  Takes  bill-bugs  or  “curlew  bugs.”  13  Though  not  a 
member  of  even  the  same  order  as  the  Hawks,  great  numbers 
were  at  one  time  killed  under  a  bounty  act  in  Pennsylvania 
and  large  sums  of  money  paid  in  bounties  for  their  destruction 
as  Hawks.14  Pacific  Nighthawk  ( C .  v.  hesperis ) ;  1  California 
stomach;  27  beetles,  1  grasshopper,  16  moths,  5  stinkbugs,  all 
injurious  species.15 

Family  Micropodid.e.  Swifts 

Chimney  Swift  ( Chaetura  pelagica) ;  wholly  insectivorous, 
catching  its  prey  on  the  wing,  chiefly  the  smaller  insects  such 
as  mosquitoes,  gnats  and  flies.16  Nebraska  stomachs  contained 
locusts,  with  other  insects.17  Black  Swift  ( Cypseloides  niger 
borealis );  6  stomachs;  food  entirely  insects  of  many  species 
and  a  few  spiders.18  Jamaican  Black  Swift  (C.  niger  jamai- 
censis) ;  2  stomachs,  Porto  Rico;  in  1,  ants  91%;  the  other, 
ants  45%;  balance  weevils,  flies,  etc.19  The  other  species  of 
Swifts  are  equally  insectivorous  and  all  are  highly  beneficial. 

8  Beal,  Natl.  Assn.  And.  Soc.,  Educ.  Leaflet  No.  1.  Barrows,  Michigan 
Bird  Life,  378,  1912.  Judd,  U.  S.  Biol.  Surv.,  Bull.  17,  33,  1902.  Sulli¬ 
van,  Economic  Value  of  Bird  Life,  23,  1912. 

0  Beal,  Farmers'  Bull.  630,  5,  23-25,  1915. 

10  Allen,  Cornell  Reading  Courses,  IV,  No.  76,  1914. 

u  Howell,  U.  8.  Biol.  Surv.,  Bull.  25,  13,  1906 ;  Bull.  29,  21,  1907. 

12  Aughey,  1st  Rept.  V.  S.  Entom.  Com.,  39,  1878. 

13  Webster,  TJ.  S.  Entom.  Bur.,  Bull.  95,  Pt.  IV,  1912. 

14  Pennock,  Delaware  State  Board  of  Agric.,  Bull.  5,  13,  1904. 

16  Bryant,  Condor,  XV,  92,  1913. 

18  Judd,  U.  S.  Biol.  Surv.,  Bull.  17,  91,  1902.  Pennock,  Delaware  State 
Board  of  Agric.,  Bull.  5,  13,  1904. 

17  Aughey,  V.  S.  Entom.  Com.,  1st  Rept.,  39,  1878. 

18  Rathbun,  Auk,  XLII,  515-516,  1925. 

18  Wetmore,  V.  S.  Dept.  Agric.,  Bull,  326,  74,  1916. 
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Family  Trochilule.  Hummingbirds 


These  tiny  birds,  “glittering  fragments  of  a  rainbow,”  as 
Audubon  called  them,  are  of  great  esthetic  interest  and  have 
some  good  habits.  If  they  destroy  a  few  useful  insects,  this 
is  offset  by  the  good  they  do  in  the  pollination  of  flowers  and 
in  the  destruction  of  harmful  insects.  A  considerable  part  of 
their  food  is  nectar,  but  just  what  proportion  is  difficult  to 
discover,  as  it  passes  through  the  stomachs  more  readily  and 
is  not  so  likely  to  be  found  in  recognizable  condition  as  the 
hard  parts  of  insects.  In  1893  a  report  on  29  stomachs  of  13 
species,  mostly  Ruby-throated,  stated  that  all  contained  in¬ 
sects,  usually  in  large  quantities,  mostly  small  Diptera  and 
Hymenoptera,  with  some  spiders;  also  take  syrup  greedily.20 

Ruby -throated  Hummingbird  ( Archilocus  colubris ) ;  59 
stomachs;  vegetable  matter,  5.68%;  animal  matter,  94.32%, 
largely  insects  and  spiders  of  uncertain  specific  identity; 
Hymenoptera,  36.32%,  mostly  useful  parasitic  forms;  Hemip- 
tera,  8.88%;  many  small  leaf-hoppers;  Diptera,  2.57%, 
mostly  gnats;  spiders,  43.46%,  neutral  or  useful;  its  large  liver 
suggests  that  its  food  is  more  largely  nectar  than  is  indicated 
by  the  stomach  contents.21  Warren  reported  beetles  and  other 
insects  and  spiders  in  62  stomachs.22  One  Nebraska  stomach 
contained  4  small  locusts.23  A  young  bird  was  found  to  be 
filled  with  spiders.24  Two  nestlings  only  24  hours  out  of  the 
eggs  contained  insects.25  In  feeding  experiments  out-of-doors 
1  bird  took  2  teaspoonsful  of  sugar  dissolved  in  water  daily, 
the  sugar  weighing  twice  as  much  as  the  bird.26  Observed 
feeding  on  sap  at  Sapsuckers’  drill  holes  in  birch  trees.27 


20  Lucas,  “The  Food  of  Hummingbirds,”  Auk,  X,  311-315,  1893 

21  Beal  and  McAtee,  V.  S.  Dept.  Agric.,  Farmers  Bull.  506,  15-17,  1912. 

22  As  cited  by  Sullivan,  Economic  Value  of  Bird  Jjife,  6Z,  IdlZ, 
“Aughey,  1st  Kept.  U.  8.  Entom.  Com.,  39,  1878. 

M  Eames,  Auk,  VII,  268-288,  1890. 

25  Brewster,  Auk,  IV,  255,  1887.  a 

20  Sherman  “Experiments  in  Feeding  Hummingbirds  During  Seven 
Summers,”  Wilson  Bull,  XXV,  No.  85,  153-166,  1913;  reprinted  in 
Ann.  Rept.  Smithsonian  Inst,  for  1913,  459-468. 

27  Mitchell,  Condor,  XXI,  42,  1919. 
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Anna  Hummingbird  ( Calypte  anna);  111  stomachs;  vege¬ 
table  matter,  only  a  trace  of  fruit  pulp;  Diptera  (gnats  and 
small  flies,  largely  neutral),  45.23%;  Hymenoptera,  mostly 
useful,  35.03%;  Hemiptera,  17.30%;  spiders,  2%. 28  One  con¬ 
tained  32  tree-hoppers,  1  spider,  1  fly  and  other  insect 
remains.29  Repeatedly  observed  catching  flies  on  the 
wing.30 

Fork-tailed  Hummingbird  or  Porto  Rican  Emerald  ( Chlo - 
rostilbon  maugcei ) ;  35  stomachs,  Porto  Rico;  food  100%  ani¬ 
mal  matter,  but  5%  of  total  contents  sand  and  earth;  lantern 
flies  (Fulgoridce) ,  21.64%;  undetermined  Homoptera  (mostly 
lantern  flies) ,  12.76% ;  Diptera,  15.64% ;  Hymenoptera,  6.28% ; 
spiders,  43.5%;  unidentified,  0.18%;  mostly  injurious  insects 
except  the  spiders.31  Gilt-crested  Hummingbird  ( Microlyssa 
exilis  exilis ) ;  7  stomachs,  Porto  Rico;  food  100%  animal  mat¬ 
ter;  Homoptera,  14.29%,  all  injurious  and  all  in  1  stomach; 
flies,  5%;  Hymenoptera,  including  ants  and  parasitic  species, 
26.42%;  spiders,  54.29%.32  Porto  Rican  Mango  ( Anthroco - 
thorax  aurulentus) ;  30  stomachs,  Porto  Rico;  vegetable  mat¬ 
ter  (panic-grass  seed  in  1  stomach),  1.43%;  lantern  flies, 
31.21%;  other  Homoptera,  20.14%;  snout  beetles,  3.26%; 
other  Coleoptera,  5.97%,  chiefly  death  watch  and  leaf  beetles; 
Diptera,  16.93%;  Hymenoptera,  29.81%;  spiders,  7.80%; 
miscellaneous,  1.45%,  chiefly  earwigs.33  Green  Mango  {A. 
viridis );  29  stomachs,  Porto  Rico;  seeds,  etc.,  1.43%;  small 
Homoptera,  20.66%,  including  identified  Fulgoridae,  6.35%; 
engraver  beetles,  7.77%;  other  beetles,  2.07%;  Diptera, 
28.47%;  ants,  6.77%;  other  Hymenoptera,  5.63%;  spiders, 
27.15%;  1  thrips,  0.05%.34  Blue-breasted  Hummingbird 
(Sericotes  holosericeus  holosericeus) ;  22  stomachs,  Porto  Rico; 
vegetable  rubbish,  0.33%;  Homoptera,  14.83%,  largely  lantern 


38  Beal  and  McAtee,  Farmers'  Bull.  506,  16-17,  1912. 

39  Clarke,  Condor,  V,  18,  1902. 

"Bassett,  Condor,  XXII,  37,  1920.  Mailliard,  Condor,  XXI, 
lyiy. 


31  Wetmore,  U.  B.  Dept.  Agric.,  Bull.  326,  71,  1916. 
33  Wetmore,  ibid.,  70. 

33  Wetmore,  ibid.,  73. 

34  Wetmore,  ibid.,  73. 
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flies  and  a  few  leaf-hoppers;  beetles,  0.83%;  flies,  7.14%; 
minute  Hymenoptera,  64.63%;  spiders,  11.31%;  unidentified, 
1.07%. 35  Helidoxa  jacula  henryi t  Costa  Rica,  seen  eating 
berries  of  a  small  tree.36 

35  Wetmore,  ibid.,  71. 

36  Smith,  Condor,  XXVIII,  243,  1926. 


ORDER  PASSERES.  PERCHING  BIRDS. 
(INCLUDES  SONG  BIRDS) 

Family  Tyrannid®.  Tyrant  Flycatchers 


These  birds  feed  chiefly  on  flying  insects  captured  on  the 
wing,  though  the  popular  name  for  the  family  is  a  misnomer, 
inasmuch  as  true  flies  constitute  only  13%  of  the  total  food  of 
the  18  more  important  species  and  subspecies  of  the  United 
States.  Hymenoptera  form  the  largest  item  in  the  food  of  13 
of  them,  hence  that  group,  not  the  Diptera,  may  be  considered 
the  typical  food  of  the  family  in  the  United  States,  at  least. 
The  table  on  opposite  page,  adapted  with  some  modifications 
from  Beal’s  great  report  on  the  food  of  Flycatchers,1  based 
upon  the  examination  of  3,398  stomachs  of  the  18  forms,  shows 
the  percentages  (omitting  fractions  for  the  sake  of  brevity  and 
“x’  indicating  less  than  1%)  of  various  kinds  of  food  con¬ 
tained  in  the  stomachs. 

The  table  shown  on  page  222  has  been  compiled  from  Wet- 
more’s  report  on  Porto  Rico  birds.2 

The  table  on  page  223  is  compiled  from  Aughey’s  report  on 
the  food  of  Nebraska  birds.3 

Insects  constitute  96%  of  the  food  of  the  16  species  and 
subspecies  of  Flycatchers  in  California.4  Though  various 
species  of  this  family  are  frequently  accused  of  being  enemies 
of  the  apiarist,  100  birds,  mostly  Arkansas  Kingbirds,  Say 
Phoebes  and  Black  Phoebes,  shot  about  California  apiaries, 


» \Pe.a]’  of  0u,r  More  ImPortant  Flycatchers,”  V.  8.  Biol.  Surv., 

Bull.  44,  1912.  See  also  Bull.  34  and  Farmers’  Bulls.  506,  513,  630,  etc! 


*'•  A'gHc- BuU-  **• 19m 
!  £ughe7r>  lst  RePL  u •  8-  Entom.  Com.,  36-38,  1878 
Beal,  Yearbook  U.  8.  Dept.  Agric.  for  1908,  343. 
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Scissor-tailed  Flycatcher 

Muscivora  forficata  .... 
Kingbird 

129 

96 

3 

13 

12 

10 

3 

46 

4 

X 

4 

- 

1 

Tyrannus  tyrannus  .... 
Arkansas  Kingbird 

665 

88 

11 

25 

32 

3 

3 

11 

3 

7 

1 

10 

X 

Tyrannus  verticalis  .... 
Cassin  Kingbird 

109 

90 

9 

17 

31 

5 

X 

27 

7 

X 

X 

9 

X 

Tyrannus  voeiferus  .... 
Crested  Flycatcher 

40 

78 

21 

14 

21 

3 

2 

14 

18 

2 

X 

19 

2 

Myiarchus  crinitus  .... 
Ash-throated  Flycatcher 

265 

93 

6 

16 

13 

14 

3 

15 

21 

17 

4 

4 

5 

X 

Myiarchus  cineracens  cineracens 
Phoebe 

91 

92 

7 

7 

26 

20 

12 

5 

1 

X 

7 

X 

Sayornis  Phoebe . 

Say  Phoebe 

370 

89 

10 

15 

26 

10 

6 

12 

8 

8 

4 

5 

Sayornis  sayus . 

Black  Phoebe 

111 

99 

X 

15 

30 

4 

16 

15 

12 

3 

1 

X 

X 

Sayornis  nigricans  .... 
Olive-sided  Flycatcher 

344 

99 

X 

13 

30 

82 

10 

28 

2 

1 

8 

5 

1 

X 

X 

X 

Nuttallornis  borealis  .... 
Wood  Pewee 

69 

99 

X 

6 

3 

X 

4 

X 

X 

Myiochanes  virens  .... 
Western  Wood  Pewee 

359 

98 

1 

14 

28 

5 

29 

3 

12 

2 

2 

X 

X 

Myiochanes  richardsonirichardsoni 
Yellow-bellied  Flycatcher  .  .  . 

174 

99 

X 

5 

39 

1 

44 

14 

5 

3 

X 

8 

X 

X 

Empidonax  flaviventris  .  .  . 

Western  Flycatcher 

103 

97 

2 

16 

46 

38 

4 

8 

5 

X 

2 

X 

31 

Empidonax  difiicUis  diliicilis 
Acadian  Flycatcher 

157 

99 

X 

8 

X 

6 

6 

18 

X 

4 

X 

X 

39 

6 

8 

Empidonax  virescens  .  .  .  . 

Traill  and  Alder  Flycatchers 

100 

97 

2 

13 

X 

2 

2 

X 

Empidonax  trailli  traiili  and  E.  t. 

17 

41 

14 

alnorum . 

135 

96 

3 

7 

3 

7 

2 

X 

3 

X 

Least  Flycatcher 

Empidonax  minimus  .... 

177 

97 

2 

21 

41 

11 

11 

2 

7 

X 

2 

i 

X 

Average . 

94 

5 

14 

34 

7 

13 

9 

9 

2 

2 

4 

X 

all  contained  drones,  some  being  gorged  with  them,  but  no 
workers,  hence  the  birds  did  little,  if  any,  damage.5 

Scissor-tailed  Flycatcher  ( Muscivora  forficata ) ;  91  south¬ 
ern  stomachs;  5  contained  7  cotton-boll  weevils.6 

Kingbird  (Tyrannies  tyrannies) ;  though  often  called  the 
“Bee-bird”  or  “Bee  Martin,”  665  stomachs  contained  only  61 
honey  bees  altogether,  51  of  which  were  drones,  and  the  bees 
“Beal,  V.  S.  Biol.  Surv.,  Bull.  34,  33,  1910;  citing  Bryant,  Zoe,  IV, 

57 '  Howell,  V.  8.  Biol.  Surv „  Bull.  29,  15,  1907;  Bull.  25,  13,  1906. 
See  also  Bailey,  Bull.  22,  190o, 
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Number  of  stomachs 

10 

61 

29 

4 

89 

Antillean  Elainea 

Elainea  m.  martinica 

Porto  Rican  Petchary 
Tolmarchu8  taylori 

Porto  Rican  Wood  Pewee 
Blacius  blancoi 

Antillean  Flycatcher 
Myiarchus  antillarum 

Gray  Kingbird 

Tyrannus  dominicensis 
dominicensid 
— 

Food  percentages 

Vegetable  matter  . 85.50 

Fruits,  mostly  wild . 

Seeds  .  .  . 

Yegetable  rubbish . 

Animal  matter . 14.50 

Mole  crickets . 

Other  Orthoptera . 

Earwigs . 

Homoptera,  largely  cicadas . 

Eeteroptera . 

Stinkbugs . 

Squashbugs  . 

Other  bugs  . .  . . 

Cane-root  weevils . . 

Stalk-boring  weevils . 

Miscellaneous  weevils . 

Engraver  beetles . 

Longicorn  beetles .  ” 

Leaf  beetles .  ” 

Ladybirds .  " 

Other  Coleoptera .  ' . 

Honey  bee  workers .  ’ " 

Bees,  mostly  wild .  “ 

Other  Hymenoptera,  mostly  wasps .  ” 

Moths  and  caterpillars .  ]  ’ 

Diptera .  ” 

Snails . 

Miscellaneous  invertebrates .  ” 

Lizards  . 

Tree  toads . ] 


23.91 

21.13 

1.96 

76.09 

3.04 

2.68 

2.47 

0.88 

3.45 

18.47 

1.53 

2.40 


1.53 

2.53 

2.12 

6.10 

4.17 


4.73 

10.47 

8.S0 


0.83 

6.83 

99.17 

6.56 

5.39 

1.45 


8.86 

3.19 

3.87 

4.27 


23.07 

10.87 

37.15 

6.49 


15.83 


84.17 

1.27 

3.97 

7.67 

2.33 

2.62 

11.22 

8.09 

1.70 

1.40 

1.04 


10.51 

25.85 

1.45 

x 

x 

X 

X 


22.40 

22.40 


77.60 

2.36 

0.95 

4.72 

1.97 

2.12 

6.68 

17.19 

5.30 

1.34 


1.03 

2.21 

15.79 

11.23 

4.75 


2.42 

3.54 


were  confined  to  22  stomachs;  but  on  the  other  hand,  19  con¬ 
tained  robberflies,  which  are  enemies  of  the  honey  bee;  total 
insect  contents  of  all  the  stomachs,  10,000,  including  many 
harmful  species  and  some  useful  ones.7  Two  California  stom¬ 
achs  taken  during  a  grasshopper  outbreak  contained  5  grass¬ 
hoppers,  67.5%  of  the  total  contents.8  Three  from  a  canker- 


7  Beal,  U.  8.  Biol Surv.,  Bull.  44,  11-18;  Farmers'  Bull.  54,  12  1898 
See  also  Judd,  U.  8.  Biol.  Surv.,  Bull.  17,  36,  91-92,  1902.  Barrows, 
Ann.  Rept.  U.  S.  Dept.  Agnc.  for  1893,  233-234.  Baker  Proc  Arad 
^  -^LI,  269,  1889.  Farmers'  Bull.  513,  23  1913 

Bryant,  Umv.  Calif.,  Pub.  Zool.,  XI,  No.  1,  9,  1912,  ’ 
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Number 

Average 

Average 

of 

number 

number 

Other 

Seeds 

stomachs 

of 

of  grass- 

insects 

locusts 

hoppers 

Kingbird 

TyrannuB  tyrannus . 

Crested  Flycatcher 

8 

27 

•• 

32 

•• 

Myiarchus  crinituB . 

Phoebe 

1 

23 

35 

•• 

Sayornis  phoebe . 

Say  Phoebe 

9 

23 

21 

lew 

Sayornis  sayus . 

Olive-sided  Flycatcher 

1 

32 

•• 

•• 

Nuttallornis  borealis . 

Wood  Pewee 

1 

•• 

17 

X 

Myiochanes  virens . 

1 

7 

many 

Western  Wood  Pewee . 

1 

22 

M.  richardsoni  richardsoni  .... 
Yellow-bellied  Flycatcher 

2 

75% 

•• 

Empidonax  flaviventris . 

1 

16 

X 

Least  Flycatcher 

/ 

Empidonax  minimus . 

4 

10 

” 

15 

•* 

infested  orchard;  cankerworms,  over  25%;  Hemiptera,  5%; 
balance  Coleoptera.9  Of  22  southern  stomachs,  September,  6 
contained  8  cotton-boll  weevils;  of  10  April  stomachs,  1  con¬ 
tained  1  cotton-boll  weevil.10 

Arkansas  Kingbird  ( T .  verticalis) ;  109  stomachs  contained 
only  39  bees,  confined  to  5  stomachs,  all  drones  but  2. 11  In 
Nebraska,  seen  catching  locusts  on  the  wing.12-  Cassin  King¬ 
bird  ( T .  vociferus ) ;  food  similar  to  that  of  Arkansas  King¬ 
bird.13 

Crested  Flycatcher  (Myiarchus  crinitus ) ;  2  southern  stom¬ 
achs  contained  5  cotton-boll  weevils.14  Ash-throated  Fly¬ 
catcher  ( M .  cineracens  cineracens ) ;  91  stomachs ;  5  from  near 
an  apiary  contained  no  hone  "  bees,  but  1  contained  24  robber- 
flies,  an  enemy  of  the  honey  bee.15 

Phoebe  ( Sayornis  phoebe );  370  stomachs;  contained?  no 


9  Forbes,  Bull.  III.  State  Lab.  Nat.  Hist.,  I,  No.  6,  15,  1903. 

10  Howell,  V.  S.  Biol.  Surv.,  Bull.  29,  15,  1907 

“Beal,  V.  S.  Biol.  Surv.,  Bull.  44,  19-22,  1912;  Bull.  34,  pp.  32-34, 
1910 ;  Farmers’  Bull.  630,  24,  1915.  Beal  and  McAtee,  Farmers  Bull. 
506,  18-19,  1912.  Farmers’  Bull.  513,  22,  1913. 

“Aughey,  1st  Rept.  U.S.  Entom.  Com.,  37,  1878. 

“  See  papers  by  Beal  cited  above. 

'  “Howell,  V.  S.  Biol.  Surv.,  Bull.  29;  15,  1907. 

“Beal,  U.  S.  Biol.  Surv.,  Bull.  44,  28-30;  Built  34,  29-30,  1910.  Beal 
and  McAtee,  Farmers’  Bull.  506,  19-21,  1912. 
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honey  bees,  but  there  are  reports  of  its  feeding  upon  them.18 
One  of  the  most  useful  birds  about  the  farm.17  Of  13  stom¬ 
achs  from  the  South,  4  or  more  contained  1  cotton-boll  weevil 
each.18  Say  Phoebe  (S.  sayus) ;  111  stomachs;  none  con¬ 
tained  honey  bees.19  Nebraska  stomachs  crowded  with  in¬ 
sects.20  Black  Phoebe  (S.  nigricans ) ;  344  stomachs;  no  honey 
bees  found  in  them.21  One  California  stomach;  3  grasshoppers, 
50%  of  total  contents.22 

Olive-sided  Flycatcher  ( Nuttallornis  borealis ) ;  69  stomachs ; 
63  honey  bees' (36  workers,  27  drones);  confined  to  16  stom¬ 
achs,  25  of  them  in  l.23  One  southern  stomach  contained  2 
cotton-boll  weevils.24  Wood  Pewee  ( Myiochanes  virens ) ;  359 
stomachs  contained  only  2  honey  bees.25  Takes  large  numbers 
of  harmful  insects  and  many  useful  parasitic  wasps.26  Three 
from  a  canker-infested  orchard;  no.  cankerworms  taken;  flies 
and  gnats,  13%;  scarabid  beetles,  13%;  clavicorn  beetles, 
10%;  a  few  ants,  etc.27  Western  Wood  Pewee  (M.  richard- 
soni  richardsoni) ;  174  stomachs;  no  honey  bees  found;  prob¬ 
ably  takes  2,400  insects  each  10-hour  day.28 

Yellow-bellied  Flycatcher  ( Empidonax  flaviventris) ;  1 
stomach  from  a  canker-infested  orchard;  several  caterpillars 
but  no  cankerworms;  Coleoptera,  about  50%.29  Western  Fly¬ 
catcher  ( E .  difficilis  difficilis) ;  141  stomachs,  California;  no 
honey  bees  found.30  One  from  New  Mexico  contained 
beetles.31  Traill  Flycatcher  (E.  trailli  trailli) ;  2  stomachs 

10  Beal,  Bull.  44,  30-35. 

17  Beal,  Farmers’  Bull.  630,  21-22,  1915. 

„  “Howell  U  S  Biol.  Surv.,  Bull.  25,  13,  1906;  Bull.  29,  15,  1907. 
Bailey,  V.  S.  Biol.  Surv.,  Bull.  22,  16,  1905. 

“Beal,  Bull.  44,  36-38;  Bull.  34,  35-36;  Farmers’  Bull.  54,  13; 
Farmers’  Bull.  630,  23. 

"  Aughey,  1st  Kept.  V.  S.  Entom.  Com.,  37,  1878. 

Beal,  Bull.  44,  38-41 ;  Bull.  34,  36-39 ;  Farmers’  Bull.  630,  22-23. 

“  Bryant,  Vmv.  Calif.  Pub.  Zool.,  XI,  No.  1,  9,  1912. 

23  Beal,  Bull.  44,  41-44. 

24  Howell,  U.  S.  Biol.  Surv.,  Bull.  29,  15. 

25  Beal,  Bull.  44,  44-49. 

“Judd,  V.  S.  Biol.  Surv.,  Bull.  17,  92-93,  1902 

“Forbes,  Bull.  HI.  State  Lab.  Nat.  Hist.,  I,  No.  6,  15,  1903. 

23  Beal,  Bull.  44,  49-51 ;  Bull.  34,  39-41. 

29  Forbes,  supra ,  15. 

M  Beal,  V.  S.  Biol.  Surv.,  Bull.  34,  41-44. 

Cockerell,  N.  Hex.  Exper.  Sta.,  Bull.  37,  38,  1901. 
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from  a  canker-infested  orchard;  contents  34  cankerworms,  % 
Ichneumonidse,  34  Coleoptera,  34  o  ants  and  other  Hymenop- 
tera.32  Alder  Flycatcher  (E.  t.  alnorum ) ;  of  3  southern  stom¬ 
achs,  1  contained  2  cotton-boll  weevils.33  Least  Flycatcher  {E. 
minimus ) ;  of  15  southern  stomachs,  7  contained  21  cotton-boll 
weevils.34 

Family  Alaudid^e.  Larks 


Skylark  (Alauda  arvensis ) ;  long  recognized  as  a  beneficial 
insectivorous  bird  and  protected  from  May  to  September  in 
parts  of  Europe,35  but  is  said  to  have  developed  injurious 
habits  upon  introduction  to  a  different  environment  in  New 
Zealand.36 

Horned  Larks  ( Otocoris  alpestris,  various  subspecies) ; 
feed  in  winter  almost  entirely  on  seeds,  largely  weed  seeds, 
with  some  waste  grain.37  Except  in  Southern  California,  vege¬ 
table  matter  constitutes  79.4%  (weed  seeds,  63.9%)  and  ani¬ 
mal  matter  20.6%  of  the  entire  food.38  Of  1,154  stomachs,  22 
contained  no  vegetable  matter;  634  contained  nothing  else; 
1,070  contained  weed  seeds  and  206  contained  nothing  else; 
grass  and  sedge  seeds,  26.21%;  fruit,  0.25%;  grain,  40.2%  in 
California,  12.2%  elsewhere,  chiefly  waste  grain,  but  includes 
considerable  freshly-sown  seed  grain;  animal  matter,  20.6%; 
beneficial  insects,  only  0.25%;  weevils,  4.5%  for  the  year, 
18%  in  August;  grasshoppers,  2.5%  for  the  year,  8.9%  in 
August;  May  to  August  inclusive,  34  of  food  insects.39  In  259 
California  stomachs,  vegetable  matter,  91%;  animal  matter, 


32  Forbes,  Bull.  111.  State  Lab.  Nat.  Hist.,  I,  No.  6,  15. 

33  Howell,  U.  S.  Biol.  Surv.,  Bull.  29,  15. 

34  Howell,  Biol.  Surv.,  Bull.  29,  14 ;  Bull.  25,  13.  ...  „ 

36  McAtee,  “The  Horned  Larks  and  their  Relation  to  Agriculture, 

U.  S.  Biol.  Surv.,  Bull.  23,  11,  1905.  ,  .  ,  „  J  „ 

36  Palmer,  “The  Danger  of  Introducing  Noxious  Animals  and  .Birds, 
Yearbook  ZJ.  S.  Dept.  Agric.  for  1898,  106. 

37  Judd,  U.  S.  Biol.  Surv.,  Bull.  17,  93,  1902 ;  Yearbook  V.  S.  Dept. 
Agric.  for  1898,  230.  Farmers’  Bull.  513,  22,  1913.  Barrows,  Michigan 
Bird  Life,  409,  1912. 

38  Beal  and  McAtee,  Farmers’  Bull.  506,  23-25,  1912. 

39  McAtee,  V.  S.  Biol.  Surv.,  Bull.  23,  1905.  Barrows,  The  Food  of 
Horned  Larks  or  Shore  Larks,”  Yearbook,  ZJ.  S.  Dept.  Agric.  for  1892, 
193-197. 
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9%;  wheat,  9%;  oats,  31%;  both  largely  waste  from  stubble; 
weed  and  grass  seeds,  51%;  beetles,  5%,  mostly  harmful,  in¬ 
cluding  weevils;  miscellaneous  insects,  4%.40  During  a  grass¬ 
hopper  outbreak  in  California,  2  stomachs  contained  5  grass¬ 
hoppers,  7.5%  of  the  total  contents;  animal  matter,  52.5%; 
vegetable  matter,  47.5%.41  One  Nebraska  stomach,  June  16; 
42  locusts,  33  small  seeds.42  Six  stomachs  obtained  in  Utah 
in  May,  during  an  outbreak  of  alfalfa  weevils;  alfalfa  weevils, 
41%;  caterpillars,  over  17%;  ground  beetles,  6%;  grasshop¬ 
pers,  5%;  vegetable  matter,  26.5%,  %  weed  seeds,  %  wheat; 
5  June  stomachs;  weevils,  29%. 43  These  birds  doubtless  do 
considerable  good  in  the  suppression  of  insects  and  the  reduc¬ 
tion.  of  the  annual  crop  of  weeds,  much  more  than  balancing 
Ithe  small  amount  of  harm  they  do  in  taking  grain  from  newly- 
sown  fields,  though  capable  of  considerable  harm  when  they 
occur  in  large  numbers  at  sowing  time. 

Family  Corvidae.  Crows,  Jays,  Magpies,  etc. 

Several  members  of  this  family  are,  at  least  in  some  locali¬ 
ties,  more  harmful  than  useful,  though  all  have  some  good 
qualities.  '‘Among  the  most  formidable  bird  enemies  of  field 
mice  are  the  larger  members  of  the  Crow  family  (Corvidae). 
The  fact  that  Ravens,  Hooded  Crows  and  Rooks  feed  upon 
voles  and  lemmings  has  often  been  noted.”  American  Ravens 
and  Crows  take  field  mice  “whenever  occasion  offers.”  Depre¬ 
dations  by  small  rodents  have  often  followed  the  destruction 
of  Crows  by  means  of  bounties.44  In  addition  to  the  con¬ 
siderable  percentage  of  insects  in  the  food  of  adult  Crows, 
their  nestlings,  as  well,  probably,  as  those  of  the  other  mem¬ 
bers  of  the  family,  are  at  first  fed  chiefly  on  insects.45 

*  Beal,  V.  8.  Biol.  Surv.,  Bull.  34,  44-47,  1910. 

41  Bryant,  Vniv.  Calif.  Pub.  Zool.,  XI,  No.  1,  9,  1912. 

42  Aughey,  1st  Rept.  V.  8.  Entom.  Com.,  18-19,  1878. 

43  Kalmbaeh,  XJ.  8.  Dept.  Agric.,  Bull.  107,  10-11,  1914. 

“  kantz,  “An  Economic  Study  of  Field  Mice,”  V.  8.  Biol.  Surv.,  Bull. 
31,  50-51,  1907. 

i  ‘‘The  Food  of  Nestling  Birds,”  Yearbook  U.  S.  Dept.  Agric.  for 

1900,  424-426. 


CORVIDAE.  CROWS,  JAYS,  MAGPIES,  ETC.  227 

Magpie  ( Pica  'pica  hudsonia) ;  bad  habits  probably  out¬ 
weigh  the  good  done  in  the  destruction  of  noxious  mammals, 
insects,  etc.,  especially  where  the  birds  are  abundant.  They 
“destroy  mice  to  some  extent.”46  One  Nebraska  stomach 
full  of  insects;  destroys  eggs  and  young  birds,47  including  many 
eggs  of  Wild  Ducks.48  One  is  reported  to  have  killed  a  rat¬ 
tlesnake  after  a  long  struggle.49  Omnivorous,  fond  of  cherries 
and  even  feeds  upon  carrion  or  any  other  offal.50  In  Utah, 
during  an  alfalfa  weevil  outbreak,  134  nestling  stomachs  taken 
in  May;  weevils,  2.42%  (found  in  79  birds);  caterpillars, 
22.1%;  muscid  larvae  and  pupae,  16.34%;  ground  beetles, 
5.15-%;  other  beetles,  4.05%;  also  bird  remains  and  seeds; 
June  nestlings,  weevil  percentage  much  higher;  5  adult  stom¬ 
achs,  May;  weevils,  26%;  carrion,  40%;  June  adults;  weevils, 
9.67%. 51 

Locally  Magpies  have  been  known  in  several  states  to  do 
some  damage  to  sheep,  hogs  and  cattle,  by  pecking  holes 
in  their  backs,  sometimes  digging  to  the  kidneys  or  expos¬ 
ing  the  entrails,  causing,  festering  sores  and  even  resulting 
in  the  death  of  the  animals.  This  habit  is  also  attributed  to 
the  African  Ox-pecker  ( Buphaga  africana )  ,52 

Blue  Jay  ( Cyanocitta  cristata  cristata ) ;  nest-robbing  fre¬ 
quently  reported,  but  perhaps  less  common  than  generally 
supposed;  292  stomachs;  only  3  contained  egg  shells  of  wild 
birds  and  2  contained  remains  of  wild  birds;  11  contained  egg 
shells  of  domestic  fowl;  mineral  matter,  14%;  of  the  food, 
75.7%  was  vegetable  matter,  24.3'%  animal  matter;  insects 
23%  (19%  noxious  species)  for  the  year,  1%  in  February, 
66%  in  August;  grasshoppers,  crickets  and  locusts,  4.4%; 


48  Lantz,  U.  8.  Biol..  Surv.,  Bull.  31,  50,  1907. 

* 7  Aughey,  1st  Rept.  U.  8.  Entom.  Com.,  36,  1878. 

48  Wetmore,  U.  S.  Dept.  Agric.,  Dept.  Bull.  936,  16-17,  1921. 

48  Boulder,  Colorado,  Daily  Camera,  June  4,  1925;  citing  Longmont, 
Colorado,  Times. 

60  Dice,  Condor,  XIX,  123,  1917. 

aKalmbach,  TJ.,8.  Dept.  Agric.,  Bull.  107,  11-14,  1913. 

“Berry,  Condor,  XXIV,  13-17,  1922.  Auk,  XXX,  129,  1913;  citing 
Z7.  <S.  Bureau  Entom.,  Bull.  106,  1912.  Schorger,  Auk,  XXXVIII,  276- 
277,  1921,  Stephens,  Auk,  XXXVIII,  458-459,  1921. 
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corn,  17.9%;  mast,  42%;  “does  far  more  harm  than  good.” 63 
One  Nebraska  stomach;  45  locusts  and  some  seeds.54  Seen 
eating  cankerworms  on  trees  in  a  canker-infested  orchard.55 
Estimated  that  a  pair  feed  their  young  500,000  caterpillars  in 
a  season,  and  destroy  1,000,000  insect  eggs  in  winter.56 

Steller  and  Coast  Jays  ( C .  stelleri  stelleri  and  C.  s.  carbo- 
nacea ) ;  93  stomachs,  California;  vegetable  matter,  72%;  ani¬ 
mal  matter,  28%;  beetles,  8%,  mostly  noxious  species,  in¬ 
cluding  weevils;  Hymenoptera,  11%,  none  parasitic  and  only 
3  honey  bees)  Hemiptera,  1%;  Diptera,  4%;  grasshoppers 
and  crickets,  3.5% ;  fruit,  22% ;  grain,  5% ;  mast,  42.5% ;  seeds, 
galls,  etc.,  2.5'%. 57  Long-crested  Jay  (C.  s.  diademata) ;  they 
“search  the  branches  and  bark  for  codling  moth  cocoons  and 
are  death  on  grubs.”  58  One  Utah  stomach ;  1  weevil,  1  dung 
beetle,  1  bee,  1  caterpillar,  carrion,  grain  and  a  mass  of  dande¬ 
lion  seeds.59  Has  a  better  reputation  than  the  Blue  Jay. 

Florida  Jay  (Aphelocoma  cyanea ) ;  stomachs  contained 
Lepidoptera  and  Coleoptera.60  Woodhouse  Jay  (A.  wood- 
housei ) ;  3  Utah  stomachs  contained  chiefly  ground  beetles, 
mast  and  wheat;  egg  shell  in  1;  habits  better  than  those  of 
the  next  species.61  In  Oklahoma  it  feeds  upon  grasshoppers, 
pine  nuts  and  acorns.62  California  Jay  (A.  calif ornica) ; 
record  bad ;  robs  many  bird  nests,  kills  chicks  and  has  acquired 
an  appetite  for  cultivated  fruit  and  nuts;  326  stomachs;  vege¬ 
table  matter,  73%;  animal  matter,  27%;  predaceous  beetles, 
2.5%;  harmful  and  neutral  beetles,  8%;  Hymenoptera,  5%; 
20  honey  bees  in  9  stomachs,  all  workers;  Hemiptera,  0.5%; 
moths  and  caterpillars,  2.5%,  including  codling  moths; 


iSQ,%o^he  £lue  ?.n(.  itsFood,”  Yearbook  V.  8.  Dept.  Agric.  for 
1!I}7;,2PG7:r  Bull.  630,  19-20,  1914.  Farmers’  Bull.  513,  21, 

19i4;  J,udd’  V-  8-  Bto1-  Surv.,  Bull.  17,  93-94,  1902. 

“  Aughey,  1st  Kept.  U.  8.  Entom  Com..  36.  1878. 

“Forbes  III.  Lab  Nat.  Hist.,  I,  No.  6,  17,  1903. 

“Richards  Pop.  Set.  Monthly,  July,  1896,  337;  citing  Brewer. 

Beal,  V.  8.  Biol.  Surv.,  Bull.  34,  47-49,  1910. 

“Cockerell  N.Mex.  Exper.  Sta..  Bull.  37,  40,  1901. 

"  Kalmbach,  TJ.  8.  Dept.  Agric.,  Bull.  107,  14.  1914 
“  Bsiker,  Proc.  Acad.  Nat.  Sci.  Phila.,  XLI,  269,  1889. 

Kalmbach,  supra,  Bull.  107,  14-15. 

“Tate,  Bull.  Univ.  Oklahoma,  N.  Ser.,  No.  322,  34,  1925. 
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grasshoppers  and  crickets,  4.5%;  spiders,  snails,  etc.,  1%; 
grain,  11.73%;  fruit,  22.5%;  mast,  38.22%;  also  egg 
shells,  bird  feathers  and  remains  of  lizards,  snakes  and  mam¬ 
mals.63 

Canada  Jay  and  Rocky  Mountain  Jay  ( Perisoreus  cana¬ 
densis  canadensis,  P.  c.  capitalis ) ;  will  eat  almost  anything 
that  is  eatable  and  take  any  kind  of  food  lying  about  camp, 
hence  called  Camp  Robbers;  great  scavengers.64 

Raven  and  Northern  Raven  ( Corvus  corax  sinuatus,  C.  c. 
principalis) ;  omnivorous  and  to  some  extent  scavengers,  feed¬ 
ing  on  dead  fish  and  other  carrion;  along  seacoast  eat  mol- 
lusks;  1  Nebraska  stomach  contained  12  locusts,  with  other 
insects.65 

Crow  {C.  brachyrhynchos,  various  subspecies) ;  omnivorous; 
economic  status  has  been  much  investigated  and  discussed; 
909  stomachs;  animal  matter,  32.9% ;  vegetable  matter,  56.8%; 
mineral  matter,  10.3%;  rabbits,  5%;  mice,  1.1%;  carrion,  3%; 
wild  birds  and  their  eggs,  6%;  poultry  and  eggs,  4%;  tor¬ 
toises,  2%;  snakes,  4%;  amphibians,  1.2%;  fish,  4%’;  crus¬ 
taceans,  9% ;  mollusks,  3% ;  insects,  23.5%  for  the  year,  rang¬ 
ing  from  10%  in  February  to  67%.  in  May.66  In  1,103  stom¬ 
achs,  highly  injurious  insects  constituted  80%  of  the  insect 
food  (grasshoppers,  May  beetles,  caterpillars,  weevils,  wire- 
worms,  etc.);  50  contained  remains  of  wild  birds;  does  con¬ 
siderable  good  and  some  harm.67  Its  reduction  in  numbers 
where  abundant  and  seriously  harmful  is  justifiable.68  Takes 
mice  at  every  opportunity,  but  its'  protection  not  considered 

03  Beal,  U.  S.  Biol.  Surv.,  Bull.  34,  50-56,  1910 ;  Yearbook  V.  S'.  Dept. 
Agric.  for  1904,  248-250.  Farmers’  Bull.  513,  21,  1913. 

84  Bendire,  “Life  Histories  of  North  American  Birds,”  Special  Bull.  3, 
386-387,  1895.  Skinner,  Condor,  XXIII,  147,  1921. 

65  Barrows,  Michigan  Bird  Life,  417,  1912.  Willett,  L'orquinia,  II,  33, 
1917.  Aughey,  1st  Rept.  V.  S.  Entom.  Com.,  35,  1878. 

86  Barrows  and  Schwarz,  “The  Common  Crow  of  the  United  States,” 
U.  S.  Dept.  Agric.,  Div.  Orn.  and  Mam.,  Bull.  6,  110  pages,  1895.  Bar- 
rows,  Ann.  Rept.  V.  S.  Dept.  Agric.  for  1888,  498-535.  Nat.  Gteog.  Mag., 
XXXVII,  322-338,  1920.  See  also :  Gardner,  “Experiments  in  the  Eco¬ 
nomic  Control  of  the  Western  Crow  ( Corvus  hrachyrhynchos  hesperis),” 
Auk,  XLIII,  447-461,  1926.  Kalmbach,  “The  Crow  in  Its  Relation  to 
Agriculture,”  U.  S.  Dept.  Agric.,  Dept.  Bull.  No.  1102,  1920. 

07  Beal,  U.  S.  Dept.  Agric.,  Farmers’  Bull.  630,  17-19,  1915. 

®  Farmers’  Bull.  513,  20,  1913. 
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desirable  locally  by  Judd.69  A  growing  menace  to  bird  life 
in  portions  of  the  West,  because  of  increasing  numbers.70  All 
Nebraska  stomachs  contained  locusts  or  other  insects.71  The 
Crow  does  great  damage  to  pecans  in  Oklahoma,  and  is  esti¬ 
mated  to  have  done  $1,200,000  to  $1,424,000  damage  to  other 
crops  in  that  state  in  1918,  mostly  to  grain.72  Crows  have  been 
caught  killing  full-grown  Quail.73  Along  seacoasts  they  eat 
mollusks.74  They,  with  other  birds,  have  been  frequently 
accused  of  carrying  epidemic  diseases  of  live  stock,  a  matter 
more  fully  discussed  in  a  preceding  chapter,  on  Birds  as  Dis¬ 
ease  Carriers. 

The  most  thorough  analysis  of  the  food  of  Crows  is  that  of 
Kalmbach,  based  upon  an  examination  of  2,118  stomachs 
(1,340  adults,  778  nestlings),  from  39  states,  the  District  of 
Columbia  and  several  Canadian  provinces,  and  representing 
every  month  of  t'he  year.  He  concludes  that  it  does  a  large 
amount  of  good  in  the  destruction  of  noxious  animals,  etc., 
but  where  it  occurs  in  over-abundance  it  does  a  great  deal  of 
harm;  that  its  extermination  would  be  as  serious  as  its* over¬ 
abundance,  but  its  numbers  should  be  kept  within  reasonable 
bounds.743, 

Florida  Crow  (C.  b.  pascuus ) ;  stomachs  contained  frogs  and 
insects.75  Porto  Rican  Crow  (C.  leucognaphalus  leucogna- 
phahis );  9  stomachs,  Porto  Rico;  animal  matter,  10.56%, 
composed  of  bird  fragments  in  1,  tree  toad  in  another;  vege¬ 
table  matter,  89.44%,  largely  wild  fruits  of  no  economic  im¬ 
portance.78 

Clarke  Nutcracker  ( Nucifraga  Columbiana ) ;  in  winter  its 
food  is  largely  conifer  seeds,  hence  its  popular  name;  in  sum- 


®  Judd,  V.  8.  Biol.  8urv.,  Bull.  17,  53-54,  94,  1902. 

70  Brooks,  Condor,  XXVII,  83-84,  1925. 

1,1  Aughey,.  1st  Rept.  U.  8.  Entom.  Corn.,  36,  1878. 

73  Hoffman,  Wilson  Bull.,  XXXVI,  175-184,  1924 ;  citing  Okla.  Agric. 
Exper.  Sta.,  Bull.  128,  1919. 

73  Childs,  Auk,  XXXIII,  435,  1916. 

74  Willett,  Lorquinia,  II,  33,  1917. 

74R  Kalmbach,  TJ.  8.  Dept.  Agric.,  Bull.  621,  90  pages,  1918. 

76  Baker,  Proc.  Acad.  Nat.  Sci.  Phila.,  XLI,  269,  1889. 

7®  Wetmore,  U.  8.  Dept.  Agnc.,  Bull.  326,  94,  1916. 
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mer  it  takes  a  great  variety  of  food,  including  various  kinds 
of  berries  and  especially  many  kinds  of  insects.77  One  Ne¬ 
braska  stomach  contained  42  locusts,  with  seeds.78 

Family  Sturnid^e.  Starlings 

The  European  Starling  ( Sturnus  vulgaris )  has  been  intro¬ 
duced  into  the  United  States  and  has  already  spread  over  a 
large  territory  east  of  the  Mississippi  River,  northward  into 
Canada,  and  has  even  appeared  in  British  Columbia,  and 
Oregon.79  It  was  considered  a  useful  bird  in  England  until  it 
became  over-abundant,  but  has  now  become  a  “serious  menace 
€o  the  production  of  home-grown  food.”  Its  food  consisted 
largely  of  insects,  slugs,  snails,  weed'  seeds  and  wild  fruits,  but 
is  now  supplemented  by  a  considerable  proportion  of  cereals 
and  cultivated  fruits.  The  relative  percentages  of  certain 
foods  of  this  bird  in  Europe  and  the  United  States,  as  shown 
by  stomach  examinations,  are  as  follows:  80 


Number  of 
stomachs 

Cereals 

Injurious 

insects 

Wild  fruits 
and  weed 
seeds 

British  . 4  . 

368 

20.50% 

26.50% 

7.00% 

American 

2,157 

.1.16% 

34.66% 

23.86% 

It  is  thus  seen  that  it  is  at-  present  a  much  less  harmful  and 
more  useful  bird  in  America  than  in  Great  Britain,  but  it  is 
rapidly  increasing  in  numbers  in  America  and  is  already  doing 

n  Bendire,  “Life  Histories  of  North  American  Birds,”  U.  S.  Natl. 
Museum,  Special  Bull.  3,  419-420,  1895.  Judd,  Yearbook  U.  S.  Dept. 
Agrie.  for  1900,  426. 

m  Aughey,  1st  Rept.  V.  S.  Entom.  Com.,  36,  1878. 

79  Auk,  XL,  536-539,  1923;  XLII,  272-274,  1925.  Bird-Lore,  IX,  171, 

206,  1907;  XXIV,  212,  1924.  Condor,  XXVI,  125,  1924.  U.  S.  Dept. 
Agric.,  Circular  No.  336,  1925.  Bull.  Cleveland  Mus.  Nat.  Hist.,  No.  2, 
6,  1922.  .  ,  . 

80  Kaimbach,  “At  Comparison  of  the  Food  Habits  of  British  and  Ameri¬ 
can  Starlings,”  Auk,  XXXIX,  189-195,  1922 ;  citing  Collinge,  The  Food 
of  Some  Wild  British  Birds,  49,  1913 ;  “The  Plague  of  Starlings,”  Natl 
Review.  No.  434,  252-253,  1919;  “The  Starling:  Is- it  Injurious  to  Agri¬ 
culture?”  Journ.  Ministry  Agric.,  XXVII,  1114-1121,  1921.  Science 
Gossip,  Dec.,  1885,  281. 
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considerable  damage  locally,  especially  to  fruit.  It  is  capable 
of  much  good,  but  potentially  harmful  because  of  its  gregari¬ 
ous  habits  and  its  propensity  to  increase  under  favorable 
conditions.  It  is  reported  to  have  become  destructive  in 
Australia  and  Tasmania,  where  it  has  been  introduced.81 

In  United  States,  2,157  stomachs  of  adults;  vegetable  mat¬ 
ter,  43%  for  the  year,  52.67%  in  July  (mulberries  and  cher¬ 
ries,  50.74%) ;  animal  matter,  57%  for  the  year;  insects, 
41.55%;  Coleoptera,  19.59%  (weevils,  8.5;  nearly  y2  contained 
cloverleaf  weevils;  ground  beetles,  5.71;  lamellicom  beetles, 
2.24);  Orthoptera,  12.41%,  chiefly  short-homed  grasshoppers 
and  crickets;  Lepidoptera,  6.04%,  mainly  caterpillars;  Hy- 
menoptera,  1.75%;  Diptera,  0.5%;  millipeds,  11.71%;  spiders, 
1.48%;  mollusks,  0.94%;  crustaceans,  salamanders,  garbage, 
etc.,  1.32%;  cherries,  2.66%  for  the  year,  17.01%  in  June, 
14.92%  in  July  (compare  Robin,  8.63%  for  the  year) ;  other 
cultivated  fruit,  1.75%,  chiefly  apples;  corn,  0.77%;  small 
grain,  0.39%;  wild  fruit,  23.86%;  miscellaneous  vegetable 
matter,  13.57% ;  325  nestling  stomachs,  May  and  June;  animal 
matter,  95.06%;  caterpillars,  etc.,  38.21%,  largely  cutworms; 
beetles,  29.98%,  nearly  x/2  Scarabseidse,  including  white 
grubs;  weevils,  3.26%;  Orthoptera,  11.31%,  mostly  crickets; 
spiders,  8.56%;  millipeds,  4.56%;  cherries,  3.18%.82  In 
Massachusetts,  102  stomachs;  over  y2  had  eaten  caterpillars, 
40%  of  contents;  18  averaged  56,17%  cherries.83  In  New 
Jersey  destructive  to  cherries  and  peas.84  It  is  a  pugnacious 
bird,  driving  away  other  hole-nesting  birds.85 

Crested  Mynah  ( Aethiopsar  cristatellus ) ;  introduced  to 
British  Columbia  and  Oregon;  scavenger,  taking  all  sorts  of 
refuse  food;  fond  of  fruit,  especially  cherries;  8  stomachs; 
contents  almost  entirely  vegetable  matter.86  Common  Mynah 

81  Palmer,  Yearbook  V.  S.  Dept.  Agric.  for  1898,  101-103. 

^Kalmbach  and  Gabrielson,  “Economic  Value  of  the  Starling  in  the 
United  States,”  U.  S.  Dept.  Agric.,  Bull.  868,  1921.  Auk,  XXXVIII, 


“  }\~od,%^he  Starling  Family  at  Home  and  Abroad,”  Condor.  XXVI, 
12£'w6,  ,192A  ^  84  Kohler,  Oologist,  XXXVII,  47,  1920 

“  ”,0C4  Yld-'  125-  Cooke,  U.  S.  Dept.  Agric.,  Circular  No.  336,  1925. 
86  Wood,  Condor,  XXVI,  132-136,  1924. 


ICTERIDiE.  BOBOLINKS,  BLACKBIRDS  233 

{A.  tristis ) ;  introduced  into  Hawaiian  Islands,  Philippines 
and  other  Pacific  Islands  and  other  countries;  habits  much  as 
those  of  other  members  of  the  family.87 

Family  Icterkmb.  Bobolinks,  Blackbirds,  Meadowlarks, 

Orioles,  etc. 

The  following  table  is  compiled  from  Aughey’s  report  on  the 
food  of  Nebraska  birds,  with  special  reference  to  locusts:  88 


Number  of 
stomachs 

Grasshoppers 

Average  number 
of  locusts 

Seen  eating 
locusts 

Average  number 

of  beetles 

Average  number 

of  other  insects 

Average  number 

of  seeds 

Bobolink,  Dolichonyx  oryzivorus  . 

6 

.. 

7 

.  . 

9 

many 

Cowbird,  Molothrus  ater  ater  .  . 
Yellow-headed  Blackbird,  Xantho- 
cephalus  xanthocephalus  xantho- 

X 

*  * 

" 

19 

cephalus . 

Red-winged  Blackbird,  Agelaius 

20 

•  * 

7 

•  • 

•  ‘ 

37 

phoeniceus  phceniceus . 

1 

.  . 

full 

X 

.  . 

.  . 

.  . 

Meadowlark,  Stumella  neglecta?  . 

9 

.  « 

23 

.  . 

.  . 

8 

many 

Orchard  Oriole,  Icterus  spurius  .  . 

2 

% 

full 

Baltimore  Oriole,  Icterus  galbula  . 

X 

Bullock  Oriole,  Icterus  bullocki  .  . 
Rusty  Blackbird,  Euphagus  caro- 

1 

35 

3 

*  * 

X 

linus . 

Brewer  Blackbird,  Euphagus  cy- 

X 

" 

% 

full 

X 

X 

anocephalus . 

5  contained  corn 

Purple  Grackle,  Quiscalus  quiscula 

12 

% 

full 

quiscula . 

X 

•  • 

full 

The  table  on  the  following  page  has  been  compiled  from 
Beal’s  Bulletin  on  the  food  of  Bobolinks,  Blackbirds  and 
Grackles.89 


87  Wood,  Hid.,  127-132. 

88  Aughey,  1st  Kept.  V.  S.  Entom.  Com.,  1878.  TT  o  t>-  i  c 

89  Beal,  Pood  of  Bobolinks,  Blackbirds  and  Grackles,  U.  S.  BioL  feurv., 

Bull.  13,  1900. 
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Fruit 

Food  percentages 

28.00 

6.60 

64.60 

54.60 

7.0 

13.00 

10.00 

x  i  ; 

8  .  . 
ta  •  • 

Grain 

16.50 

38.90 

05  ...  . 

CO  •  •  •  • 

56.00 

46.80 

111: 

1  N 

Weed  seeds 

7.00 

11.00 

Total  vegetable 
matter 

05 

CM 

77.70 

66.30 

73.40 

98.60 

Miscellaneous 
animal  matter 

x  :  ; 

x  i  :  :  • 

25.30 

Miscellaneous 

insects 

x  :  : 

27.00 

3.00 

72.00 

70.00 

Leaf  hoppers 

•  •  •  -O 

.  .  .  .CO 

Grasshoppers 

11.00 

09IT 

4.70 

17.00 

o 

. ^  . 

•  *  •  •  w  •  • 

CM 

7.30 

31.90 

47.70 

12.00 

44.30 

Beetles  and  weevils 

o 

CO  ...  . 

•  •  •  • 

O 

oo  .  . 

•  • 

10.00 

22.40 

13.80 

Lepidoptera,  mostly 
caterpillars 

4.60 

21.50 

5.90 

20.00 

Total  animal  matter 

40 

o  o  o  o 
00000 
co  o o  c4  or  • 

<M  *0 

33.70 

26.60 

1.40 

88.10 

' 

o 

. o 

. ■'J* 

N 

Number  of 
stomachs 

05 

CM 

»o  •  •  •  • 

co 

CO  •  • 

1083 

25.00 

CM 

CO  •  • 

Time  of  year 

June 

Jan. 

Dec. 

•  >»-£ 

•  3  OJ 
•*-sCQ 

Jan. 

May 

June 

Aug. 

:~q  &  : 

•  >-5  *-5  <3  O 

:  >»  be 

•  ^3 

: 

■*<  • 

Bobolink.  Dolichonyx  oryzivorus  from  northern  breeding 
grounds.  In  June,  injurious  insects,  90%;  September,  5% 

Cowbird.  Molothrus  ater  ater . 

Some  stomachs . 

Yellow-headed  Blackbird  . 

Xanthocephalus  x.  xanthocephalus  . 

- - — - - 

Redwings.  Agelaius  phoeniceus,  various  subspecies  .  .  . 

Purple  Grackle  .  . 

Quiscalus  quiscula  quiscula  . 

1,059  contained  weevils  .... 

1  contained  13  crayfish  .  .  . 

Nestlings . 

Boat-tailed  Grackle  .... 

Megaquiscalus  major  major  .... 

Rusty  Blackbird  .... 

Euphagus  carolinus  .... 

Spiders  and  myriapods,  11%  . 
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Weed  seeds 

Food  percentages 

18.30 

12.00 

:::::: 

Grain 

.  .  .  »o  . 

.8 
•  O 
<M 

15.89 

6.00 

14.00 

43.00 

Total  Vegetable 
matter 

27.00 

1.20 

2.13 

6.84 

38.21 

9.00 

X 

20.00 

6.08 

22.2 

34.11 

5.00 

11.52 

Snails 

CO 

•  *  *  ’CO 

CO 

^  . 
cd  • 

Spiders 

.  .  .  .*o 

•  •  •  *4o 

15.00 

1.00 

o 

•  •  ^ 

CO . 

05 . 

Dragonflies 

Diptera 

Hemiptera 

Hymenoptera 

2.48 

43.86 

°o  . 

05 

05 
.  O 

'  05 

o 

o 

CO 

18.70 

>o 

.  .  05  .  . 

•  -TJ4  •  • 

:  :  : 

io.ii 

6.50 

o 

*  •  •  *  c4 

6.50 

6.50 

05 

.  .  .  . 

Grasshoppers  and 
crickets 

OS 

.  .  .  -O 

CO 

.  00  . 

•  cd  • 

O  O 

.  .40  .  .  C\J 

•  -oo  •  ■ 

CO  <M 

Lepidoptera, 

mostly 

caterpillars 

16.00 

:  :  :  : 

97.00 

31.00 

24.08 

27.38 

9.87 

22.00 

31.66 

50.00 

33.00 

33.00 

34.57 

13.18 

15.67 

27.83 

Miscellaneous 
Coleoptera, 
mostly  injurious 

CO  o 
.  .  »o  . 

•  -cd  •  kd 

10.00 

6.85 

12.50 

25.00 

24.00 

11.45 

8.67 

6.50 

Alfalfa  weevils 

63.00 

o  o  o 
.  O  CO  o 
•ono 

CO  ^  CO 

10.00 

47.72 

4.27 

10.64 

16.51 

o  o 

O  .  40 
O  •  CsJ 
lO  t-4 

o  o 
.oo 
•  oo  cd 

■TNClONN 

-HTflOOCON 

6  40  co  cd  d  d 

C4  N  T-l  H  CO  W 

Total  animal 
matter 

.  .  .  •  y 

94.00 

Number  of 
stomachs 

•COCXM 

r—t  •— t  v—i  CO 

<M  CO 

oo 

*0  <M 

OO  «0  •  40  05  • 

^  •  Tt<  05 

Time  of  year 

June 

Year 

May 

June 

July 

April 

May 

June 

July 

June 

;  : 

April 

May 

June 

May 

June 

July 

June 

July 

Aug. 

May 

June 

July 

Bobolink.  Dolichonyx  oryzivorus  .  . 

Beneficial  character  in  West  and 
North  undisputed . 

Cowbird.  Molothrus  ater  ater  .  .  . 

Yellow-headed  Blackbird.  Adults  .  . 

Xanthocephalus  x.  “  .  .  . 

xanthocephalus  “  .  .  . 

44 

Nestlings 

Thick-billed  Redwing . 

Agelaius  p.  fortis.  Nestlings  .  .  . 

Adults  .  .  . 

Western  Meadowlark . 

Sturnella  neglecta . 

Bullock  Oriole.  Icterus  bullocki  .  . 

Brewer  Blackbird  Nestlings  . 

Euphagus  cyanocephalus  Young 

Adults 
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The  table  on  page  235  has  been  compiled  from  Kalmbach’s 
bulletin  on  birds  in  relation  to  an  outbreak  of  alfalfa 
weevils.90 

The  following  table  has  been  compiled  from  various  publi¬ 
cations  by  Bryant:  91 


Food  percentages 


Yellow-headed  Blackbird  from  tide  swamp 
Xanthocephalus  x.  xanthocephalus 

1 

15.00 

None 

85.00 

Bicolored  Redwing 

Agelaius  gubernator  californicus  . 

10 

88.50 

54.68 

10.50 

Tricolored  Redwing.  Agelaius  tricolor  . 

1 

97.00 

97.00 

3.00 

Western  Meadowlark.  Sturnella  neglecta 
From  Red  Bluffs,  Feb.  to  June 

From  El  Toro . 

Jan.  to  Dec . 

During  grasshopper  outbreak  . 

1  stomach,  4  plant  lice,  9  beetles,  12 
crickets . 

1200 

54 

10 

59.00 

64.60 

99.00 

15.00 

73.23 

26.40 

S3.10 

5.00 

31.00 

18.30 

5.00 

17.00 

35.40 

35.40 

22.20 

40.00 

Bullock  Oriole.  Icterus  bullocki . 

10 

98.00 

92.00 

2.00 

Brewer  Blackbird.  Euphagus  cyano- 
cephalus . 

1 

95.00 

80.00 

5.00 

The  table  opposite  has  been  compiled  from  Beal’s  report 
on  birds  in  relation  to  the  fruit  industry  of  California.92 

Where  rice  fields  lie  along  the  main  migration  routes  of  the 
Bobolink  ( Dolichonyx  oryzivorus) ,  great  flocks  of  them,  some- 

00  Kalmbach,  “Birds  in  Relation  to  the  Alfalfa  Weevil,”  V.  S.  Dent. 
Agric.,  Bull.  107,  1914. 

“Bryant,  “Birds  in  Relation  to  a  Grasshopper  Outbreak  in  California,” 
Vniv.  Calif.  Pub.  Zool.,  XI,  1-20,  1912;  “A  Determination  of  the  Eco¬ 
nomic  Status  of  the  Western  Meadowlark  ( Sturnella  neglecta )  in  Cali¬ 
fornia,”  ibid.,  377-510,  1914  (not  examined)  ;  “Economic  Value  of  the 
Western  Meadowlark  in  California,”  Univ.  Calif.,  Agric.  Exper.  Sta., 
Bull.  236,  1913 ;  “The  Number  of  Insects  Destroyed  bv  Western  Meadow- 
larks  (Sturnella  neglecta)  in  California,”  Science,  XXXVI,  n.  ser.,  pp.’ 
873-S75,  1912 ;  “Results  of  Some  Miscellaneous  Stomach  Examinations,” 
Condor,  XV,  92-93,  1913. 

_8a  Beal,  “Birds  of  California  in  Relation  to  the  Fruit  Industry,”  V.  S. 
Biol.  Surv.,  Bull.  34,  1910.  Compare  also  Beal,  Farmers’  Bull.  630,  1915. 
Farmers’  Bull.  513,  1913, 
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Number  of  stomachs 

312 

162 

91 

16 

198 

12 

Brewer  Blackbird 

Euphagus  cyano- 

cephalus 

Bullock  Oriole 

Icterus  bullocki 

Western  Meadowlark 

Sturnella  neglecta 

Tricolored  Redwing 
Agelaius  tricolor 

Bioolored  Redwing 
Agelaius  gubernator 
calif  ornicus 

Redwing 

Agelaius  pheoniceus, 
subspecies 

Vegetable  matter . 

68.00 

21.00 

30.00 

21.00 

86.00 

37.00 

Grain . 

54.00 

27.50 

X 

70.00 

.  . 

Weed  seeds . 

9.00 

2.00 

X 

15.00 

X 

4.00 

9.00 

Animal  matter . 

32.00 

79.00 

70.00 

79.00 

14.00 

63.00 

11.00 

35.00 

27.00 

X 

5.00 

20.00 

Grasshoppers  and  crickets . 

3.50 

12.00 

1.50 

20.00 

Lepidoptera,  mostly  caterpillars 

12.00 

41.00 

15.00 

X 

5.50 

20.00 

Hymenoptera,  mostly  wasps  and  ants 
Hemiptera . 

1.70 

1.00 

15.00 

10.00 

6.00 

4.00 

1.00 

1.00 

Diptera  . 

1.50 

X 

Miscellaneous  insects . 

X 

Spiders . 

X 

X 

X 

X 

*  ’ 

Egg  shell . 

X 

Lizard . 

X 

— 

times  from  25,000  to  30,000  in  a  60-acre  field,93  do  much  dam¬ 
age,  feeding  upon  sprouting  rice  in  the  spring  and  ripening 
rice  in  the  autumn,94  damaging  the  crop  in  the  Carolinas  to 
the  extent  of  10%. 95  In  1900  it  was  estimated  that  the  Bobo¬ 
link’s  damage  to  rice  fields  in  the  South  was  $2, 000, 000, 98  but 
rice-growing  has  shifted  westward,  so  that  now  the  fields  are 
to  a  considerable  extent  outside  the  main  migration  routes.97 
During  the  nesting  season  the  food  is  largely  insects;  after¬ 
wards,  mostly  weed  seeds.98 

Cowbird  ( Molothrus  ater  ater ) ;  one  Illinois  stomach,  May; 
corn,  60% ;  some  seeds  of  Polygonum,  etc. ;  some  Coleoptera 99 
In  the  South,  of  31  stomachs,  4  contained  4  cotton-boll  weevils; 


93  McAtee,  Auk,  XXXVI,  430-431,  1919.  1915 

»4 Beal,  U.  S.  Dept.  Agric.,  Farmers  Bull.  b30,  It, 

"Xfviwf'o /KiitVckbirds  and  Crackles, ”  V.  S.  BM 
XXXVI,  430-131  1919 

6’  13’  1883' 
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40  winter  stomachs  contained  only  1;  4  in  February  and 
March  and  3  in  July  and  August  each  contained  l.100 

The  Red-winged  Blackbird  ( Agelaius  phoeniceus,  various 
subspecies) ;  though  subsisting  extensively  on  weed  seeds, 
which  constitute  75%  of  their  food  during  the  cold  half  of  the 
year,  locally  they  do  considerable  damage,101  because  of  their 
abundance  and  gregarious  habits.  In  1905  it  was  estimated 
that  there  were  from  15,000,000  to  20,000,000  of  these  birds 
northwest  of  Wichita,  Kansas,  endangering  agriculture ;  but  in 
the  24  days  from  egg  to  maturity,  the  young  wTere  estimated 
to  destroy  9,400,000  pounds  of  insects,  or  they  might  destroy 
6,300,000,000  cutworms.102  Not  found  harmful  to  grain  at 
Marshall  Hall,  Maryland,  in  1902.103  One  contained  1,800 
ragweed  seeds.104  Two  Illinois  stomachs;  y2  of  food  insects, 
y2  wheat  and  seeds;  Lepidoptera,  27%,  mostly  cutworms; 
Coleoptera,  11%;  grasshoppers,  10%;  Hemiptera,  traces.105 
Florida  stomachs  contained  Lepidoptera,  Coleoptera  and 
seeds.106  In  the  South,  of  63  stomachs,  mostly  autumn  and 
winter,  2  contained  cotton-boll  weevils;  of  50  spring  stom¬ 
achs,  2  contained  1  cotton-boll  weevil  each.107 

Thick-billed  Redwing  (A.  p.  fortis) ;  during  an  invasion  of 
box-elder  leaf  rollers  in  Colorado,  Redwdngs  gathered  in  num¬ 
bers  about  the  trees  and  fed  upon  the  larvae  each  season,  and 
in  two  or  three  years  cleaned  them  out.108 

Yellow-shouldered  Blackbird  {A.  xanthomus) ;  55  stomachs, 
Porto  Rico;  animal  matter,  90.1%,  including  many  harmful 
insects;  Orthoptera,  1.95%;  earwigs,  1.37%;  Homoptera, 
5.7%;  other  bugs,  3.36%;  cane  root-boring  weevils,  1.72%; 
other  weevils,  14.20%;  Cerambycidse,  0.81%;  miscellaneous 


12r"l906  ?i$i.  IAmS!'’  BM'  19°5-  H°We"’  >Ud -  B““ ■  25’ 

Yearbook,  U.  8.  Dept.  Agric.  for  1898,  230. 

Sullivan,  Economic  Value  of  Bird  Life,  34,  1912. 

2  Judd,  U.  S.  Biol.  Surv.,  Bull.  17,  95-96,  1902. 

„  en’  Cornell  Reading  Courses,  IV,  No  76  1914 

IU ■  Lal •  Nat-  Hist •’  b  No-  1,'  13,  1881. 

™  Baker.  iVoo.  Acod.  Nat.  Sci.  Phila.,  XLI,  269,  1889. 

25, 12:  iutl '  20‘  “•  Baileir’  v- 8 ■ 
108  Cooke,  Ann.  Kept.  Colo.  State  Board  of  Hort.  for  1898,  50. 
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Coleoptera,  16.79%;  caterpillars,  28.32%;  Hymenoptera, 
1.03%;  Diptera,  3.65%;  spiders,  7.83%;  snails,  1.56%;  mis¬ 
cellaneous  animal  matter,  0.43%;  vegetable  matter,  9.9%; 
corn,  5.73%;  grass  and  other  seeds,  etc.,  3.71%.109 

Meadowlark  ( Stumella  magna,  several  subspecies) ;  feed 
largely  on  noxious  insects  in  the  summer  and  on  seeds  of  rag¬ 
weed,  pigeongrass  and  other  weeds  in  the  autumn,  seeds  form¬ 
ing  75%  of  the  food  in  December.110  In  1,514  stomachs  (1,202 
S.  magna  and  subspecies,  312  S.  neglecta)  from  36  states  and 
the  District  of  Columbia,  animal  matter,  74.22%;  weevils, 
4.94%;  beetles,  25.46%,  %  harmful  species;  grasshoppers  and 
crickets,  26.08%  (found  in  53%  of  the  stomachs) ;  caterpil¬ 
lars,  10.54%  for  the  year,  24.49%  for  May;  vegetable  matter, 
25.78%;  grain,  13.70%;  weed  seeds,  7.97%;  a  little  fruit; 
miscellaneous  vegetable  matter,  3.49%;  total  of  noxious  in¬ 
sects  and  weed  seeds,  64.06%;  very  useful  nearly  everywhere; 
where  they  do  some  damage,  because  over-abundant,  the  good 
they  do  over-balances  the  evil.111  In  238  stomachs,  grasshop¬ 
pers  and  crickets,  29%  for  the  year,  69%  in  August;  ants, 
3%;  arachnids,  5%;  bugs,  4%  for  the  year,  14%  in  March; 
in  1  square  mile  they  destroy  30,000  grasshoppers  in  1  month, 
saving  the  farmers  $356.00  worth  of  hay  at  1896  prices  (much 
higher  value  now) ;  1  contained  54  grasshoppers ;  another, 
37.112  In  the  South,  of  87  February  and  March  stomachs,  11 
contained  15  cotton-boll  weevils;  of  249  autumn  stomachs,  40 
contained  50  boll  weevils.113  Southern  Meadowlark  ( S .  m. 
argutula ) ;  Florida  stomachs  contained  insects  and  seeds.11* 
Of  30  stomachs,  5  contained  6  cotton-boll  weevils.115 

109  Wetmore,  V.  S.  Dept.  Agric.,  Bull.  326,  114,  1916. 

110  Judd,  Yearbook,  ZJ.  8.  Dept.  Agric.  for  1898,  431. 

1X1  Beal,  “Our  Meadowlarks  in  Relation  to  Agriculture,”  Yearbook 
Z7.  8.  Dept.  Agric.  for  19i2,  279-284 ;  Yearbook  for  1895,  419-430 ;  Farm¬ 
ers ’  Bull.  630,  14-15,  1915.  Butcher,  Nat.  Assn.  Aud.  8oc.,  Educ.  Leaflet 

A  “"Beal,  Yearbook  V.  8.  Dept.  Aaric.  for  1896,  419-426;  Farmers'  Bull. 
54,  21-23,  1898.  Farmers'  Bull.  513,  19,  1913.  Sullivan,  Economic  Value 

Howelf,’  if’  Hf1  Biol.  Surv.,  Bull.  29,  18,  1907 ;  Bull.  25,  11,  1906. 
Bailey,  Bull.  22,  16,  1905.  _ 

114  Baker,  Proc.  Acad.  Nat.  Sci.  Phila.,  XLI,  269,  1889. 

115  Bailey,  U.  8.  Biol.  Surv.,  Bull.  22,  16,  1905. 
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Western  Meadowlark  ( S .  neglecta ) ;  when  coulee  crickets 
were  devastating  fields  near  Adrian,  Washington,  Meadow¬ 
larks  appeared  in  great  numbers  and  fed  upon  the  crickets  so 
effectively  that  the  1919  campaign  against  the  crickets  was 
abandoned.116  Of  64  southern  stomachs,  12  contained  18 
cotton-boll  weevils;  of  153,  23  contained  26  of  the  weevils.117 

Orchard  Oriole  ( Icterus  spurius) ;  11  stomachs,  May  and 
June;  animal  matter,  91%;  beneficial  insects,  2%;  injurious 
insects,  38%;  balance  neutral;  vegetable  matter,  9%,  nearly 
all  mulberry.118  Two  stomachs  from  a  canker-infested  or¬ 
chard;  cankerworms,  77%;  other  caterpillars,  20%;  ants, 
3%. 119  Of  84  southern  stomachs,  26  contained  47  cotton-boll 
weevils;  30%  of  them  contained  these  weevils  in  summer,  64 
of  them  in  30  birds.120  Baltimore  Orioles  (I.  galbula ) ;  113 
stomachs;  animal  matter,  83.4%;  insects  in  May,  92%;  in 
April  and  July,  70%;  lowest  in  November,  but  1  November 
bird  from  Connecticut  contained  98%;  caterpillars,  34%;  click 
beetles,  4.5%;  predacious  beetles,  only  0.5%;  wasps,  11%; 
bugs,  6%;  aphids  in  4;  scale  insects  in  8;  grasshoppers  and 
locusts,  1%  in  June,  11%  in  July,  17%  in  August;  spiders,  6% 
for  the  season,  12%  in  August;  vegetable  matter,  16%.121  Does 
some  harm  to  fruit,  but  very  little  was  found  in  100  stomachs, 
mostly  wild  fruit.122  Three  stomachs  from  a  canker-infested 
orchard  in  Illinois;  cankerworms,  40%;  Coleoptera,  60%,  52% 
being  vine  leaf-hoppers.123  One  Maryland  stomach,  May; 
mulberries,  2  wasps,  2  fall  webworms,  1  click  beetle,  15  leaf¬ 
mining  beetles.124  Of  50  southern  stomachs,  11  contained  24 
cotton-boll  weevils  and  1  contained  9  of  them.125 


110  Burrill,  California  Fish  and  Game,  VI,  38,  1920 
“7  Bailey,  V.  8.  Biol.  Surv.,  Bull.  22,  16,  1905. 

118  Judd,  U.  S.  Biol.  Surv.,  Bull.  17,  96,  1902. 

Forbes,  Bull.  III.  State  Lab.  Nat.  Hist.,  I,  No.  3,  14  1903 
^fowell  U  S.  Biol.  Surv.,  Bull.  25,  10,  1906;  Bull.  29,  16,  1907. 

^  oo  flLoeaf,b00k  U\  S-  Dept-  Affric-  f°r  1896,  -429-430 ;  Farmers’  Bull. 
54,  23,  1898 ;  Farmers  Bull.  630,  13,  1915. 

122  Beal,  Yearbook  U.  S.  Dept.  Agric.  for  1900  298 

222  Forbes,  Bull.  III.  State  Lab.  Nat.  Hist.,  I,  No.  6,  14  1S83 

124  Judd,  U.  S.  Biol.  Surv.,  Bull.  17,  96,  1902. 

“5  Howell,  U.  S.  Biol.  Surv.,  Bull.  29,  16,  1907 ;  Bull  25  10  1906 
Bailey,  U.  S.  Biol.  Surv.,  Bull.  22,  16,  1905.  ’  ’ 
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Bullock  Oriole  {I.  bullocki ) ;  in  New  Mexico,  seen  eating 
caterpillars  that  defoliate  willows  and  wild  plum  trees.126  Of 
144  southern  stomachs,  27%  contained  cotton-boll  weevils,  40 
containing  133  of  the  weevils.127  Porto  Rican  Oriole  {I.  porto- 
ricensis );  71  stomachs,  Porto  Rico;  animal  matter,  99.84%; 
earwigs,  24.36%;  mole  crickets,  0.21%;  other  Orthoptera, 
7.2%;  cicadas,  7.56%;  other  bugs,  1.3%;  weevils,  14.67%; 
other  Coleoptera,  4.25% ;  caterpillars  and  moths,  4.3% ;  ants, 
wasps  and  wild  bees,  2.44%  ;  flies,  0.22%;  spiders  and  scor¬ 
pions,  31.67%;  tree  toads  and  a  lizard,  1.06%.128 

Brewer  Blackbird  ( Euphagus  cyanocephalus ) ;  prefers  in¬ 
sects  to  fruit,  leaving  cherries  for  insects  when  plowing  began 
in  neighboring  fields.129  Nestlings;  insects  and  arachnids,  89%, 
mostly  grasshoppers,  caterpillars  and  spiders.130  This  species 
aided  in  the  suppression  of  an  outbreak  of  butterflies  in  Cali¬ 
fornia,  the  butterflies  at  the  time  forming  93%  of  its  food;  1 
bird  estimated  to  destroy  100,000  butterflies  in  a  month.181 
Of  10  southern  stomachs,  5  contained  11  cotton-boll  weevils.132 
These  Blackbirds  have  at  least  twice  been  seen  killing  young 
birds  of  the  Finch  family — Goldfinches  and  Brewer  Spar¬ 
rows.133  A  few  developed  the  habit  of  killing  young  Pheas¬ 
ants;  when  the  few  killers  were  shot  the  depredations  ceased.134 

Purple  Grackle  ( Quisculus  quis  cilia  quiscula) ,  for  a  dis¬ 
cussion  of  its  food,  see  tables  on  preceding  pages,  as  well  as 
the  publications  cited  in  the  footnote.135  Florida  Grackle 
( Q .  q .  aglaeus) ;  food  in  Florida  stomachs  wholly  berries  of 


123  Cockerell,  N.  Mex.  Agnc.  Exper  Sta  BuTLZl,  40,  1901. 

127  Howell,  U.  8.  Biol.  Sure.,,  Bull.  25,  11,  1W6  j  Bull  29,  16,  1907. 

128  Wetmore,  U.  8.  Dept.  Agnc.,  Bull.  326  115-116,  1J16. 

129  Beal,  Yearbook  U.  S.  Dept.  Agnc.  for '1904,  248. 

-8 °ll6  18l2me  BiTdS’  8’ 

17.  *  Biol. 

SurvB,Buli.  25,  11,  1906 ;  Bull l  29 >,17  1907. 

133  Anthony,  Condor,  XXV,  106,  1923. 

»  gSeJ!-Or°ow'> BiSbids aldVhS?'  Food,”  Yearbook  V.  S. ,  Dept 
Aqric  for  1894,  233-248;  Farmers'  Bull.  54,  25-26,  1910  .Farmers  . 
rin  19  lOin  Tiidd  Yearbook  V.  8.  Dept.  Agnc.  for  1898,  230.  /arm- 
S' hull 513,  17,  1913.  Garman,  "The >  Food  tftbe  Crow  Blackb.rd, 
Kentucky  Agric.  Exper.  8ta.,  Bull.  130,  19-41,  1900 
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Chamcerops  palmetto ,136  Bronzed  Grackle  ( Q .  q.  ceneus) ;  3 
stomachs,  Illinois;  corn,  62%;  Coleoptera,  30%,  %  Carabidse, 
8%  Dorcus.137  Of  34  southern  stomachs,  5  contained  1  cotton- 
boll  weevil  each*138  Boat-tailed  Grackle  ( Megaquiscalus 
major  major) ;  Florida  stomachs  contained  Coleoptera  and 
berries  of  Chamcerops  palmetto}3*  Great-tailed  Grackle  ( M . 
m.  macrounis) ;  of  39  stomachs,  3  contained  1  cotton-boll 
weevil  each;  of  10  stomachs,  2  contained  4  of  the  weevils; 
1  contained  about  100  of  them.140 

Porto  Rican  Blackbird  ( Holoquiscalus  brachypterus) ;  98 
stomachs,  Porto  Rico;  animal  matter,  93.38%;  mole  crickets, 
0.21%;  other  Orthoptera,  19.34%;  bugs,  6.45%;  cane  root¬ 
boring  weevils,  9.69%  for  the  year,  26.67%  in  April,  32.13% 
in  May;  stalk-boring  weevils,  5.44% ;  other  Coleoptera,  5.32% ; 
Lepidoptera,  11.15%;  Diptera,  0.16%;  Hymenoptera,  1.11%; 
some  arachnids;  snails,  6.02%;  amphibians,  5.74%;  lizards, 
16.04%;  corn,  2.19%;  weed  seeds,  etc.,  2.96%;  vegetable  rub¬ 
bish,  1.45%. 141 


Family  Fringillid.e.  Finches,  Sparrows,  etc. 


With  their  stout,  conical  bills,  the  members  of  this  large 
family  are  especially  adapted  to  a  diet  of  hard  seeds  that  most 
other  birds  cannot  well  eat.  As  destroyers  of  weed  seeds, 
many  of  the  Sparrows  and  Finches  render  efficient  aid  to  agri¬ 
culture.  It  has  been  estimated  that  they  thus  save  $89,260,000 
to  the  farmers  of  the  United  States  in  a  single  year.  Judd 
says  that  investigations  “amply  demonstrate  the  value  of  these 
birds  to  the  agriculturist — a  value  greater  than  that  of  any 
other  group  of  birds  whose  economic  status  has  thus  far  been 
investigated  ;  visits  to  the  fields  in  winter  “will  often  show 


m  Baker,  Proc  Acad.  Nat.  Sci.  Phila.,  XLI,  270,  1889 
13S  TT0rbe,sn’  Lah-  Hat.  Hist.,  I,  No.  6,  14  1883 

i30  Howell  £/.  S-  Biol.  Surv.,  Bull,  29,  17,  1907 
^  Baker./ roc.  Acad.  Nat.  Sci.  Phila.,  XLI,  270  18S9 
T>  U.  S.  Biol,  Surv.,  Bull.  29,  18  1907-  Bull  26  1*>  iqoft 

B«!w  '  '  Bir!'  SUTV-’  BulL  22’  1<:>  1905'  Farmers’  Bull. *5i3^,  1913.' 
VVetmore,  U.  S.  Dept.  Agnc.,  Bull.  326,  118,  1916. 


FRINGILLIDiE.  FINCHES,  SPARROWS,  ETC.  243 

that  more  than  nine-tenths  of  the  seeds  produced  have  been 
destroyed”  by  the  birds;  weed  seeds  constitute  %  their  food 
for  the  year,  %  for  the  cold  months;  grain,  only  5%  of  all 
their  food;  cultivated  fruit,  very  little;  they  distribute  few,  if 
any,  noxious  seeds,  all  seeds  in  the  stomachs  being  crushed 
or  broken;  if  they  cause  a  decrease  in  the  number  of  weeds  of 
only  1%,  it  would  amount  to  a  net  saving  of  $17,000,000;  1 
Snowflake  contained  1,500  amaranth  seeds;  1  Nuttall  Sparrow, 
300  lamb’s-quarter  seeds;  1  Field  Sparrow,  100  crab-grass 
seeds.142  “These  birds  are  little  weeders  whose  work  is  sel¬ 
dom  noted  but  always  felt”;  their  food  during  the  cold  half 
of  the  year  is  almost  entirely  weed  seeds,  as  shown  by  the 
examination  of  4,000  stomachs.143 

Most  of  the  species  are  also  somewhat  insectivorous,  many 
of  them  highly  so  when  they  are  feeding  their  young  and  in¬ 
sects  are  abundant,  and  the  nestlings  of  most  species  are  fed 
exclusively  on  insects.  In  an  uprising  of  cankerworms,  3 
species  of  these  birds  destroyed  from  16%  to  43%  of  the 
worms.144  They  are  special  enemies  of  weevils.  Five  species 
were  found  to  contain  cotton-boll  weevils,  so  destructive  in  the 
South.145  Three  species  were  found  to  be  particularly  effec¬ 
tive  against  the  imported  alfalfa  weevil  in  Utah.146  Seven 
species,  47  stomachs,  from  a  canker-infested  orchard;  seeds, 
7%;  insects,  91%;  cankerworms,  40%;  vine-leaf  chafers,  6%; 
predacious  beetles,  only  2%.147  The  food  of  Field,  Song,  Chip¬ 
ping  and  Grasshopper  Sparrows  in  Maryland  is  x/z  insects 
from  May  to  September.148  Half  the  food  of  the  adult  Rose¬ 
breasted  Grosbeaks,  %  that  of  the  Black-headed  and  Blue 
Grosbeaks,  %  that  of  the  Gray  Grosbeaks  and  Cardinals, 
consists  of  insects,  while  their  young  are  at  first  fed  entirely 


143  Judd,  “The  Relation  of  Sparrows  to  Agriculture,”  U.  S.  Biol.  Surv., 
Bull  15,  4,  11,  23-25,  27,  29,  49,  1901.  ,  ,  T7  „  „  .  .  .  . 

143  Judd,  “Birds  as  Weed  Destroyers,”  Yearbook  U.  8.  Dept.  Agrtc,  for 
1898  223-232. 

141  Judd,  V.  8.  Biol.  Surv.,  Bull.  15,  23-24,  1901. 

145  Howell,  U.  8.  Biol.  Surv.,  Bull.  25,  12,  1906. 

140  Kalmbach,  TJ.  8.  Dept.  Agric.,  Bull.  107,  1914. 

147  Forbes,  Bull.  III.  Lab.  Nat.  Hist.,  I,  No.  6,  13, 

148  Judd,  U.  8.  Biol.  Surv.,  Bull.  17,  97-98,  1902. 
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on  insects;  1  Blue  Grosbeak  contained  16  and  another  14 
locusts.149 

In  1890,  1901,  1903  and  1907,  widespread  and  disastrous 
outbreaks  of  an  imported  aphis  caused  great  injury  to  wheat 
fields,  so  that  the  crop  was  millions  of  bushels  short.  Stom¬ 
achs  of  various  birds  shot  about  the  fields  show  that  the 
following  percentages  of  their  food  consisted  of  aphids;  Gold¬ 
finch,  82.75%;  Vesper  Sparrow,  19.5%;  Savannah  Sparrow, 
25.3%;  Chipping  Sparrow,  94.76%;  Field  Sparrow,  96%; 
Slate-colored  Junco,  5.2%;  Song  Sparrow,  70%.150 

The  table  on  the  opposite  page  is  compiled  from  Kalmbach’s 
report 161  on  the  relation  of  birds  to  the  imported  alfalfa  weevil 
in  Utah,  fractions  of  percentages  being  omitted,  the  “x”  de¬ 
noting  food  taken  but  no  percentages  stated. 

The  table  on  next  page  is  compiled  from  Gabrielson’s 
minutely  detailed  report  on  the  food  of  winter  birds,152  frac¬ 
tions  of  percentages  being  omitted,  the  “x”  denoting  presence 
of  food  in  stomachs  but  no  percentages  stated. 

The  table  on  page  247  is  compiled  from  Beal’s  detailed  re¬ 
port  on  the  relation  of  California  birds  to  the  fruit  industry,153 
fractions  of  percentages  being  omitted  and  the  “x”  denoting 
presence  of  food  in  stomachs  but  no  percentage  stated. 

The  table  on  page  248  is  compiled  from  Judd’s  report  on 
Sparrows  in  relation  to  agriculture,154  the  “x”  denoting  pres¬ 
ence  of  certain  food  in  stomachs  but  no  percentages  stated. 

The  table  on  page  249  has  been  compiled  from  Aughey’s 
report  on  the  food  of  Nebraska  birds.155 


10  McAtee,  “Food  Habits  of  the  Grosbeaks,”  U.  8.  Biol.  Surv.,  Bull. 
32,  1908;  “Our  Grosbeaks  in  their  Relation  to  Agriculture,”  U.  8.  Dept. 
Agric.,  Farmers’  Bull.  456,  1911.  Beal,  U.  8.  Biol.  8urv.,  Bull.  34,  84, 
93-96  1910. 

160  McAtee,  Yearbook  U.  8.  Dept.  Agric.  for  1912,  397-404. 

161  Kalmbach,  “Birds  in  Relation  to  the  Alfalfa  Weevil,”  U.  8.  Dept. 

Agric.,  Bull.  107,  1914.  ,  4  .  „  TT  „ 

102  Gabrielson,  “Food  Habits  of  Some  Winter  Bird  Visitants,’  U.  8. 
Dept.  Agric.,  Bull.  1249,  1924.  „  „ 

163  Beal,  “Birds  of  California  in  Relation  to  the  Fruit  Industry,  U.  8. 
Biol.  8urv.,  Bull.  34,  1910.  .  „  ,  „ 

154  Judd,  “The  Relation  of  Sparrows  to  Agriculture,”  U.  8.  Biol.  8urv., 

Bull.  15,  1901.  „  „  ,orTO 

155  Aughey,  1st  Rept.  V.  8.  Entom.  Com.,  1878. 
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Number  of  stomachs 


127 

394 

243 

52 

557 

11 

291 

461 

656 

30 

40 

Seasons 

Evening  Grosbeak 

Pine  Grosbeak 

Crossbill 

W  hite-winged 

Crossbill 

Redpoll 

Hoary  Redpoll 

Pine  Siskin 

Snow  Bunting 

Lapland  Longspur 

Smith  Longspur 

Chestnut-collared 

Longspur 

Food  percentages,  fractions  omitted 

Winter 

100 

99 

98 

93 

86 

96 

96 

Summer 

79 

83 

81 

75 

71 

70 

52 

62 

68 

Winter 

7 

X 

9 

51 

X 

24 

35 

13 

Summer 

19 

X 

19 

34 

1 

8 

Winter 

11 

31 

71 

Summer 

X 

28 

12 

52 

35 

Winter 

8 

10 

Summer 

7 

4 

Winter 

14 

4 

96 

76 

23 

Summer 

28 

12 

68 

20 

Winter 

37 

34 

X 

18 

Summer 

2 

Winter 

X 

20 

Summer 

27 

X 

Winter 

39 

31 

X 

X 

Summer 

37 

32 

4 

Winter 

X 

5 

X 

Summer 

Winter 

17 

9 

Summer 

5 

21 

Winter 

24 

3 

Summer 

X 

Winter 

1 

99 

i3 

3 

3 

Summer 

20 

16 

18 

25 

28 

29 

47 

37 

31 

Winter 

X 

X 

Summer 

X 

2 

3 

ii 

25 

6 

Winter 

Summer 

X 

X 

X 

Winter 

X 

2 

Summer 

6 

8 

4 

Winter 

X 

X 

Summer 

X 

i7 

Winter 

ii 

X 

i 

7 

Summer 

X 

8 

7 

5 

Winter 

Summer 

X 

3 

13 

Winter 

X 

2 

Summer 

25 

X 

Winter 

X 

Summer 

X 

X 

X 

X 

X 

X 

X 

19 


Vegetable  matter  .  .  .  , 

Weed  seeds  .  .  .  .  . 

Grass  seeds,  many  perni¬ 
cious  species  .  .  .  . 

Sedge  seeds . 

Conifer  seeds  .  .  .  . 

Seeds  of  deciduous  trees  . 
Miscellaneous  seeds  .  . 

Wild  fruits . 

Mast . 

Grain . 

Buds . 

Animal  matter  .  .  .  . 

Coleoptera . 

Hymenoptera  .  .  .  . 

Hemiptera,  mostly  plant 
lice . 

Diptera  . 

Caterpillars . 

Orthoptera . 

Miscellaneous  insects  .  . 

Spiders . 


80 

ii 

io 

25 


19 


15 


19 


As  the  various  species  of  Grosbeaks  do  not  belong  together 
in  a  systematic  discussion,  they  will  be  found  discussed  in 
their  proper  order.  Evening  Grosbeak  ( Hesp'eriphona,  ves¬ 
pertine,  vespertina );  of  little  practical  importance,  because 
not  usually  common  in  well-populated  regions.  In  Michigan, 
in  winter,  it  feeds  largely  on  seeds  of  maple,  box-elder,  ash 
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Food  percentages,  fractions  omitted 


84 


Vegetable  matter  .... 

Weed  seeds . 

Grain  ....... 

Fruit,  partly  wild  .  .  . 

Buds  and  flowers 

Mast . 

Animal  matter . 

Coleoptera . 

Orthoptera  .  .  ■  .  .  • 

Hemiptera,  mostly  plant  lice 
Hymenoptera  .... 

Lepidoptera . 

Diptera  ...... 

Miscellaneous  insects  _  . 
Myriapods  and  arachnids  . 
Snails . 


43 

85 

76 

79 

76 

55 

99 

92 

98 

93 

14 

51 

34 

73 

61 

53 

33 

73 

96 

91 

28 

4 

3 

8 

1 

26 

8 

X 

X 

30 

4 

17 

2 

11 

X 

■  1 

4 

X 

X 

29 

X 

X 

. . 

X 

is 

57 

14 

24 

21 

24 

45 

X 

7 

2 

5 

X 

5 

10 

6 

5 

6 

1 

X 

X 

2 

X 

X 

21 

1 

14 

2 

X 

7 

X 

X 

2 

2 

2 

6 

3 

2 

11 

X 

1 

X 

7 

3 

3 

4 

9 

14 

3 

X 

3 

X 

X 

2 

3 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

and  conifers,  and  dried  fruits  on  trees  and  vines;  2  in  cap¬ 
tivity  for  nearly  2  years  ate  oats  only  when  hard-pressed  by 
hunger  and  refused  all  insects  offered  them.15®  Western  Eve¬ 
ning  Grosbeak  ( H .  v.  montana ) ;  1  California  stomach ;  full 
of  willow  buds.157  I  have  observed  that  in  Colorado  they  are 
very  partial  to  box-elder  seeds,  a  habit  noted  also  in  New 
Mexico  by  Cockerell.158 

Pine  Grosbeak  ( Pinicola  enucleator  leucura  and  other  sub¬ 
species) ;  of  little  economic  importance,  because  of  scarcity 
and  remote  habitat.159  Feed  largely  on  conifer  buds,  but 
also  buds  and  seeds  of  other  trees  and  vines.160 

Purple  Finch  ( Carpodacus  purpureus  purpurea) ;  1  Febru¬ 
ary  stomach  contained  only  cedar  berries.161  Does  much  dam- 


160  Barrows,  Michigan  Bird  Life,  466,  1912. 

Emerson,  Condor,  III,  18,  1901.  -joai 

168  Cockerell,  N.  Mex.  Agrtc.  Exper.  Sta.,  47,  5 A  idul' 

McAtee,  U.  8.  Biol.  Burn  Bull.  32,  5 ,1908. 

Barrows,  Michigan  Bird  Life,  4o7,  1912. 

181  Judd,  U.  S.  Biol.  Surv.,  Bull.  17,  97,  1902. 
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Number  of 

stomachs 

Grasshoppers 

Average  number 

of  locusts 

Locust  eggs 

Average  number 
of  beetles 

Average  number 
of  other  insects 

t-H 

I 

CD 

O 

et- 

E" 

1 

Seeds 

Evening  Grosbeak.  Hesperiphona  v.  vespertina  . 

Pine  Grosbeak.  Pinicoia  enucleator,  subsp. 

Purple  Finch.  Carpodacus  p.  purpureus  . 

i 

5 

1 

2 

X 

X 

many 

X 

Gray-crowned  Rosy  Finch.  Leucosticte  tephrocotis 

tephrocotis . 

Red-poll.  Acanthis  linaria  linaria . 

Goldfinch.  Astragalinus  tristis  tristis . 

2 

4 

3 

1 

X 

6 

X 

X 

English  Sparrow.  Passer  domesticus . 

6 

X 

X 

Lapland  Longspur.  Calcarius  1.  lapponicus  .... 

5 

X 

Chestnut-collared  Longspur.  C.  omatus  ..... 

6 

14 

many 

McCown  Longspur.  Rhynchophanes  mecowni  .  . 

2 

5 

X 

Vesper  Sparrow.  Pooecetes  gramineus  gramineus 

5 

13 

X 

Grasshopper  Sparrow.  Ammodramus  savannarum  australis 

7 

9 

X 

X 

Henslow  Sparrow.  Passerherbulus  h.  henslowi 

1 

13 

X 

many 

Western  Lark  Sparrow.  Chondestes  grammacus  strigatus 

6 

15 

11 

Harris  Sparrow.  Zonotrichia  quercula . 

1 

14 

5 

X 

many 

White-crowned  Sparrow.  Z.  1.  leucophrys . 

1 

11 

White-throated  Sparrow.  Z.  albicolhs . 

5 

30 

14 

Tree  Sparrow.  Spizella  m.  monticola . 

1 

13 

X 

many 

Chipping  Sparrow.  S.  passerina  passerina . 

1 

17 

Clay-colored  Sparrow.  S.  pallida . 

1 

9 

many 

Slate-colored  Junco.  Junco  hyemalis  hyemalis  .  .  . 

3 

4 

X 

X 

X 

Song  Sparrow.  Melozpiza  melodia  melodia  .... 

2 

15 

Lincoln  Sparrow.  M.  lincolni  lincolni . 

1 

11 

3 

many 

Towhee.  Pipilo  e.  erythrophthalmus . 

3 

11 

X 

many 

Cardinal.  Cardinalis  cardinalis  cardinalis . 

4 

12 

io 

Rose-breasted  Grosbeak.  Hedymelas  ludovicianus  . 

2 

12 

Black-headed  Grosbeak.  H.  melanocephalus  .... 

2 

12 

many 

Blue  Grosbeak.  Guirica  cerulea  cerulea . 

1 

3 

12 

many 

Indigo  Bunting.  Passerina  cyanea . 

2 

5 

4 

many 

Dickcissel.  Spiza  americana . 

5 

21 

7 

Lark  Bunting.  Calamospiza  melanocorys . 

9 

12 

age  to  buds  of  fruit  trees,  but  during  the  summer  eats  many- 
injurious  insects.162  House  Finch  (C.  meodcanus  frontalis ) ; 
damages  fruit  in  New  Mexico.163  Does  much  good  where 
weeds  are  abundant  and  but  little  fruit  to  be  damaged.184  In 
Colorado  it  feeds  largely  on  Russian  thistle  seeds  and  feeds 
its  young  on  regurgitated  dandelion  and  other  seeds.165 

The  crossed  mandibles  that  give  to  Crossbills  their  popular 
name,  generally  assumed  to  be  a  structural  adaptation  to 
their  habit  of  picking  the  seeds  from  conifer  cones,  make 


102  Barrows,  Michigan  Bird  Life,  469,  1912.  Eaton,  Birds  of  New 
York,”  N.  Y.  State  Museum,  Memoir  12,  264-265,  1914.  Magee,  Wilson 
Bulletin,  XXXVII,  167-169,  1926;  says  buds  destroyed  are  excess  buds 
and  no  damage  is  done.  TT  lnri1 

1,13  Cockerell,  N.  Mex.  Agnc.  Exper.  Sta.,  Bull.  67,  o7,  1901. 

184  Beal,  Yearbook  V.  S.  Dept.  Agric.  for  1904,  246-248. 

185  Bergtold,  Auk,  XXX,  40-73,  1913. 
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the  bill  an  equally  effective  tool  in  tearing  apart  insect  galls, 
a  job  at  which  the  American  Crossbill  ( Loxia  curvirostra 
minor),  at  least,  is  expert.  One  taken  in  .January  was  filled 
with  cypress  and  eucalyptus  seeds,  but  others  were  seen  feed¬ 
ing  on  pine  seeds.166  In  South  Carolina,  in  January,  birds 
examined  contained  only  larvae  from  dead  pine  trees,  where 
there  were  no  pine  seeds  for  them  to  eat.167  At  Seattle,  found 
feeding  extensively  on  elm  aphids.168  Lepidopterous  pupae 
found  in  their  crops  in  Nevada.169  Hairy  caterpillars  eaten 
by  Crossbills  in  Vermont.170 

Gray-crowned  Rosy  Finch  ( Leucosticte  tephrocotis  tephro- 
cotis) ;  in  California,  numbers  were  seen  feeding  upon  twelve- 
spotted  ladybirds.171  Brown-capped  Rosy  Finch  (L.  austra¬ 
lis );  seen  feeding  on  grass  and  weed  seeds;  2  Colorado  stom¬ 
achs;  1  contained  chickweed  seeds,  80%  (2,400  of  them) ; 
Compositae  seeds,  15%;  other  seeds,  4%;  insects  and  spiders, 
1%;  the  other  contained  chickweed  seeds,  35%;  Compositae 
seeds,  50%;  other  seeds,  10%;  insects,  5%.172 

Red-poll  (Acanthis  linaria  linaria) ;  in  Michigan,  feeds 
largely  on  seeds  of  birch  and  alder,  but  also  takes  seeds  of 
tamarack,  arbor-vitae,  grass  and  weeds.173 

Goldfinch  (Astragalinus  tristis  tristis) ;  11  stomachs,  Mary¬ 
land;  food  practically  all  seeds,  mostly  weed  seeds;  cater¬ 
pillars  in  l.174  One  from  a  canker-infested  Illinois  orchard; 
contained  no  cankerworms;  seeds,  70%;  harpalid  beetles, 
30%.17B  Probably  the  food  of  the  Pale  and  Arkansas  Gold¬ 
finches  {A.  t.  pallidus  and  A.  psaltria  psaltria )  is  much  the 
same  as  that  of  A.  t.  tristis. 

™  Emerson,  Bull.  Cooper  Ornith.  Club  (Condor),  I,  30,  1899. 

187  Wayne,  Auk,  V,  208,  1888.  ’  ' 

108  Storer,  Condor,  XXIII,  98,  1921. 

109  Miller,  Condor,  XXII,  78,  1920. 

1,0  Miller,  Auk.  XVI,  302,  1899. 

171  Dean,  Condor,  VII,  112,  1905. 

172  Warren,  Auk,  XXXIII,  309,  1916. 

173  Barrows,  Michigan  Bird  Life,  475,  1912. 

174  Judd,  V.  8.  Biol.  Surv.,  Bull.  17,  97,  1902. 

176  Forbes,  Bull.  III.  Lab.  Nat.  Hist.,  I,  No.  6,  11,  1883 


FRINGILLIDtE.  finches,  SPARROWS,  ETC.  251 


Greenfinch  ( Chloris  chloris  chloris) ;  usually  regarded  as  a 
harmless  seed-eater,  but,  introduced  into  New  Zealand,  be¬ 
came  a  “serious  nuisance  to  the  hop  grower,”  and  “often  takes 
quite  a  heavy  toll  from  the  grower  of  turnip  and  radish 
seed.” 176 

Pine  Siskin  ( Spinus  pinus ) ;  two  California  stomachs  con¬ 
tained  1,900  black  olive  scales  and  300  plant  lice.177  A  flock 
of  100  seen  feeding  on  sawfly  grubs  from  oak-leaf  galls.178  In 
Michigan  they  feed  chiefly  on  seeds  of  cedar,  arbor-vite, 
larch,  tamarack  and  other  conifers,  maple,  elm,  weeds  and 
grass,  and  in  the  spring  they  feed  largely  on  dandelion  seeds,179 
as  they  do  also  in  Colorado. 

The  economic  status  of  the  English  Sparrow  ( Passer  domes- 
ticus)  has  probably  been  more  thoroughly  investigated  and 
discussed  than  that  of  any  other  species.  Only  a  small  por¬ 
tion  of  the  literature  can  be  even  referred  to  herein.180  The 
introduction  of  this  bird  into  America  was  a  calamity.  Though 
it  undoubtedly  does  some  good,  the  evil  it  does  far  outweighs 
the  good.  It  is  a  very  prolific  breeder,  comparatively  free 
from  epidemic  diseases  and  destructive  parasites;,  and  its 
destruction  by  predacious  enemies  minimized  by  its  habit  of 
nesting  about  human  habitations,  hence  it  multiplies  very 
rapidly  when  introduced  into  a  new  region.181  These  birds  are 
filthy  about  their  nesting  sites  and  roosts,  fill  the  gutters  with 
inflammable  material,  do  much  damage  locally  to  fruit,  vege¬ 
tables  and  grain,  eat  food  put  out  for  poultry  unless  it  is  pro¬ 
tected  from  them,  rob  nests  of  other  birds,  drive  away  many 
of  our  most  useful  birds  and  distribute  chicken  and  other  bird 


17a  Taylor,  Proc.  Brit.  Col.  Entom.  Soc.,  1913,  39;  quoting  Morning 
Post.  Palmer,  Yearbook  V.  S.  Dept.  Agric.  for  1898,  106. 

177  U.  S.  Dept.  Agric.,  Farmer's  Bull.  513,  5,  1913. 

178  Bassett,  Condor,  XXy,  137-138,  1923. 

179  Barrows,  Michigan  Bird  Life,  497,  1912. 

180  Especially  noteworthy  publications  are:.  Barrows  et  ab,  Ihe 
English  Sparrow  ( Passer  domesticus)  in  America,”  U.  S.  Div.  Orn.  and 
Mam  Bull  1  405  pages,  1889.  Dearborn,  “The  English  Sparrow  as  a 
Pest!”  U  S.  Dept  Agric.,  Farmers'  Bull.  493,  1912;  “How  to  Destroy 
English  Sparrows,”  Farmers'  Bull.  383,  1910. 

181  Barrows,  Bull.  1,  27-39. 
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mites.182  There  is  some  evidence  that  they  are  getting  less 
abundant  in  the  cities  since  the  introduction  of  horseless  vehi¬ 
cles,  as  their  food  in  such  localities  was  formerly  largely  de¬ 
rived  from  horse  droppings.183  The  Sparrows  are  known  to 
drive  away  such  insectivorous  birds  as  the  Cuckoos,  yet  1 
Cuckoo  contained  more  insects  (in  weight)  than  were  found 
in  500  English  Sparrows.184  During  the  height  of  the  canker- 
worm  season,  39  English  Sparrow  stomachs  contained  no  in¬ 
sects;  56  stomachs,  September  and  October,  contained  none; 
of  307  stomachs,  May  to  September,  only  102  contained  in¬ 
sects;  of  2,500  stomachs  examined,  only  14%  contained  in¬ 
sects;  they  cause  an  increase  of  hairy  caterpillars,  which  they 
do  not  eat,  by  driving  away  the  birds  that  do.185  During  a 
grasshopper  outbreak  in  California,  2  stomachs  obtained  in 
a  wheatfield;  vegetable  matter,  96.5%;  animal  matter,  3.5%; 
only  1  grasshopper,  2%  of  total  contents.186  In  1889  it  ren¬ 
dered  good  service  in  the  control  of  a  17-year  locust  plague  in 
New  York.187  It  has  been  observed  feeding  upon  larvae  of  the 
elm  beetle  in  Connecticut,188  and  on  snails  ( Helix  pisana )  in 
a  snail-infested  district  of  California.189  Of  413  dandelion 
stalks  in  a  space  6 %  by  314  feet  in  diameter,  358  were  muti¬ 
lated  by  English  Sparrows,  and  in  a  3-foot  circle  93%  were 
mutilated.  One  French  investigator  estimated  that  one  Spar¬ 
row  will  destroy  12,000  chafers  or  beetles  in  12  days,  while 
another  said  that  1  will  destroy  1,500  larvae  in  24  hours; 
another  investigator  estimated  it  at  500  caterpillars  in  a  day, 
while  another  said  3,360  caterpillars  in  a  week.190  In  Eng¬ 
land  it  was  long  ago  found  that  75%  of  the  adult  food  of 


Tr’McB,a1rrowsi  Bu!l  b  78'79-  J,ldd’  u-  8-  Bio1-  Burn.,  Bull  17,  17,  1902. 
U-  S-  ?ept.  Agric  Farmers'  Bull.  513,  17,  1913.  Bergtold,  Ault,  XXX, 
71-73,  1921.  Bowles,  Forest  and  Stream ,  XXVI,  5,  1886. 

“Thatcher,  Bird-Lore,  XXVI,  405-406,  1924.  Bergtold,  Auk, 

XXXVIII,  244-250,  1921.  Anthony,  Auk,  XXXVIII,  605-606,  1921. 

Dooke,  Ann.  Rept.  Colorado  State  Board  of  Horticulture  for  1898,  50. 
m  Barrows,  Bull.  1,  99,  100,  107-108,  121-127. 

188  Bryant,  Vniv.  Calif.  Pub.  Zool.,  XI,  9,  1912. 

187  Forbush,  Mass.  Dept.  Agric.,  Bull.  9,  24,  1921. 

188  Wilmot,  Auk,  XXXIV,  479-480,  1917. 

788  McLean,  Condor,  XXIV,  213,  1922. 

180  Sullivan,  Economic  Value  of  Bird  Life,  31-32,  1910. 


FRINGILLID.E.  FINCHES,  SPARROWS,  ETC.  253 

these  birds  consists  of  grain,  10%  weed  seeds,  4%  green  peas, 
3%  beetles,  2%  caterpillars,  1%  flying  insects,  5%  “other 
things”;  nestlings,  not  over  40%  grain,  40%  caterpillars,  10% 
beetles.191 

Lapland  Longspur  ( Calcarius  lapponicus  lapponicus ) ;  43 
stomachs  from  Kansas;  millet,  63%.192  Western  Savannah 
Sparrow  ( Passerculus  sandwichensis  alaudinus) ;  of  18  stom¬ 
achs,  1  contained  a  cotton-boll  weevil.193  Of  57  stomachs,  4 
contained  1  cotton-boll  weevil  each.194  Grasshopper  Sparrow 
(Ammodramus  savannarum  australis ) ;  1  from  a  canker- 
infested  orchard  contained  no  cankerworms,  but  did  contain 
other  caterpillars;  beetles,  5%;  spiders,  30%;  pigeon-grass 
seeds,  15%.195  Santo  Domingan  Grasshopper  Sparrow  (A.  s. 
intricatus) ;  32  stomachs,  Porto  Rico;  Orthoptera,  24.82%; 
lantern  flies,  1.28%;  other  Homoptera,  1.48%;  stinkbugs, 
3.75%;  leaf  beetles,  5.3%;  other  Coleoptera,  4.34%;  Hymen- 
optera,  1.33%,  mostly  ants;  caterpillars  and  moths,  14.8%; 
spiders,  7.75%;  seeds,  34.1%,  mostly  of  grasses,  sedges  and 
weeds,  including  some  very  pernicious  species.196 

Western  Lark  Sparrow  ( Chondestes  grammacus  strigatus) ; 
167  stomachs,  California;  insects,  27%;  beneficial  species, 
only  1%;  grasshoppers,  14%;  seeds,  73%  (grass  seeds,  21; 
grain,  13,  chiefly  waste;  weed  seeds,  30%). 197  Of  50  stom¬ 
achs  from  cotton  districts,  1  contained  a  cotton-boll  weevil.198 
White-crowned  Sparrows  ( Zonotrichia  leucophrys  leucophrys 
and  subspecies);  600  stomachs;  harmful  beetles,  1.4%,  Hy- 
menoptera,  1.9%,  mostly  ants;  Hemiptera,  0.5%,  including 
scale  insects;  caterpillars,  3.5%;  fruit,  4.5%;  grain,  8.6%; 
weed  seeds,  74%. 199  Does  a  little  damage  to  fruit,  but  fruit 


191  Gurney,  The  House  Sparrow,  London,  1885,  as  quoted  by  Barrows, 
Div.  Orn.  and  Mam.,  Bull.  1,  124  1889. 

Judd,  U.  S.  Biol.  Surv.,  Bull  15,  pp.  54-55  1901. 

103  Bailey,  U.  S.  Biol.  Surv.,  Bull.  22,  16,  1905. 

194  Howell,  U.  S.  Biol.  Surv.,  Bull.  2§,  19,  1907. 

™  Forbes,  Bull.  III.  State  Lab.  Nat  Hist.,  I  No  6  12,  188d. 

196  Wetmore,  U.  S.  Dept.  Agnc.,  Bull.  326,  1-8,  1916. 

197  Bryant,  Vniv.  Calif.  Pub.  Zool.,  XL  p.  l-.  Ul-. 

198  Howell,  V.  S.  Biol.  Surv.,  Bull.  25,  .  20,  10,  lorn, 

m  Beal  Yearbook  U.  S.  Dept.  Agnc.  for  1904,  247. 
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buds  found  in  only  30  out  of  516  stomachs.200  White- 
throated  Sparrow  (Z.  albicollis) ;  of  22  stomachs  from  cotton 
districts,  only  1  contained  a  cotton-boll  weevil.201 

Tree  Sparrow  ( Spizella  monticola  monticola) ;  in  winter, 
feeds  entirely  on  weed  seeds;  estimated  that  Tree  Sparrows 
in  Iowa  destroy  over  875  tons  of  weed  seeds  annually.202 
Chipping  Sparrow  (S.  passierina  passerina)  ;  300  stomachs; 
beetles,  11%;  Hymenoptera,  11.8%  (67.5%  in  June),  mostly 
ants;  Hemiptera,  7.5%;  Diptera,  3%;  caterpillars,  14.2% 
(43.25%  in  May);  grain,  4%;  fruit,  a  trace;  weed  seeds, 
53%. 203  Eight  stomachs  from  a  canker-infested  orchard; 
food  %  canker-worms,  %  other  caterpillars;  gnats  28%  • 
Hemiptera,  6%;  Coleoptera,  28%.20*  Takes  plant  lice,  which 
are  neglected  by  most  birds.205  Parents  observed  to  visit  1 
nest  200  times  in  a  day,  bringing  insects  for  nestlings  nearly 
every  time.200  Field  Sparrow  (S.  pusilla  pusiUa) ;  3  stomachs 
from  a  canker-infested  orchard,  gnats,  5%;  Hemiptera,  1%; 
balance  14  cankerworms,  %  other  Lepidoptera,  %  Coleop¬ 
tera.207  Western  Field  Sparrow  (8.  p.  arenacea ) ;  of  7  stom¬ 
achs  from  cotton  districts,  only  1  contained  a  cotton-boll 
weevil.208 


Slate-colored  Junco  ( Junco  hyemalis) ;  500  stomachs;  veg¬ 
etable  matter,  77%;  grain,  8%;  weed  seeds,  61.8%;  animal 
matter,  23%;  Coleoptera,  6%,  largely  weevils;  Hymenoptera, 
2%,  mostly  ants;  caterpillars,  9.4%;  bugs,  grasshoppers  and 
other  insects  and  spiders,  7.3%.200  Red-backed  Junco  (J. 
phoBonotus  dorsalis) ;  New  Mexico  stomachs  contained  beetles 
Lepidoptera  and  some  seeds.210  Juncos  have  been  observed 
Z'l  S’  f  Bull.  513,  16,  1913. 

$  4  wap*  i905- Howei1' v-  *■  bm 

203  Tii  j  RePk  Agric.,  Farmers’  Bull.  54  28  1898 
513,  16,  19\n3  McAtee’  farmers’  Bull.  506,  25-26,  1912. Farmers’  Bull. 

r,o  L°b-  Nat-  Hist.,  I,  No.  6,  12,  1883. 

2117  FoiS’s  ^rCyExp%:  Sta-  ’BulLsi:  ?  ’  901  ‘ 

ao8  tr°r  ii  Lab.  Nat.  Hist..  I,  No  6  12  188<* 

“HwnU,  U  flf  jBiol.  Surv.,  Bull.  29,  20,  1907  ’  ’ 

¥,cA.t.ee’  farmers’  Bull.  506,  26-27.  1912. 

Oockerell,  N.  Mex.  Agric.  Exper.  Sta.,  Bull.  37,  38,  1901. 
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catching  insects  on  the  wing.211  Song  Sparrow  ( Melospiza 
melodia  melodia) ;  %  of  diet  is  seeds  of  noxious  weeds ;  Yk  in¬ 
sects,  chiefly  weevils  and  other  Coleoptera,  with  some  ants, 
scale  insects,  etc.212  Towhee  ( Pipilo  erythrophthalmus  ery¬ 
throphthalmus ) ;  1  stomach,  September,  contained  1  locust, 
1  beetle,  1  weevil,  1  bug,  1  cricket,  6  ants  and  some  seeds.213 
Of  6  Texas  stomachs,  1  contained  a  cotton-boll  weevil.214 

The  following  table  is  compiled  from  McAtee’s  very  minutely 
detailed  report  on  the  food  of  Grosbeaks:  215 
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Food  percentages 


Vegetable  matter . 

Grain . 

Wild  fruits  .  . . 

Fruits,  wild  or  cultivated  . 

Cultivated  fruits . 

Grass  seeds,  including  pernicious  species 

Weed  seeds . 

Animal  matter . 

Hymenoptera . 

Hemiptera . 

Lepidoptera . 

Orthoptera,  mostly  grasshoppers  .  . 

Coleoptera . 

Mollusks . 


71.01 

71.19 

48.00 

34.15 

32.40 

8.73 

5.09 

3.91 

14.25 

24.17 
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19.30 
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4.74 

0.06 
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Cardinal  ( Cardinalis  cardinalis  cardinalis ) ;  1  seen  eating 
a  field  mouse  in  winter.216  It  takes  Rocky  Mountain  locusts, 
periodical  cicadas,  Colorado  potato  beetles,  rose  chafers,  cot- 


211  Murphy  and  Nichols,  Bird-Lore,  XVII,  134,  1915. 

212  U.  S.  Dept.  Agric.,  Farmers *  Bull.  513,  15,  1913.  See  also  Beal, 
Farmers'  Bull.  54,  26-28,  1898. 

218  Judd,  U.  8.  Biol.  8urv.,  Bull.  17,  98,  1902. 

Howell,  U.  S.  Biol.  Surv.,  Bull.  29,  20,  1907.  R  „  w 

McAtee,  “Food  Habits  of  Grosbeaks,  V.  8.  Biol.  8urv.,  Bull.  32, 

1908. 

114  McAtee,  Bull.  32,  5-27. 
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ton  worms,  scale  insects,  weevils  and  other  destructive  in¬ 
sects.217  Ten  Maryland  stomachs;  insects  and  spiders,  22% 
(beetles,  15%) ;  vegetable  matter,  78%,  half  fruit,  half  seeds.218 
Florida  stomachs  contained  spiders  and  seeds  of  palms.219 
Three  from  cotton  districts  contained  4  cotton-boll  weevils.220 
Gray  Grosbeaks  ( Pyrrhyloxia  sinuata,  subspecies) ;  of  64 
stomachs,  2  contained  1  cotton-boll  weevil  each.221 


Rose-breasted  Grosbeak  ( Hedymeles  ludovicianus ) ;  2  stom¬ 
achs  from  a  canker-infested  orchard;  cankerworms,  5%;  other 
caterpillars,  58%;  Coleoptera,  15%;  seeds,  20%.222  It  is  one 
of  the  few  birds  that  feed  extensively  upon  Colorado  potato 
beetles,  which  constitute  9.05%  of  its  food.223  This  habit  is 
commented  upon  in  a  great  many  publications.  Takes  also 
cucumber  beetles,  tent  caterpillars,  tussock,  gipsy  and  brown¬ 
tailed  moths,  plum  curculios,  army  worms,  chinch  bugs  and 
many  other  injurious  insects.224  Black-headed  Grosbeak 
( H .  melanocephalus ) ;  another  enemy  of  the  potato  beetle  and 
hairy  caterpillars,  and  58.75%  of  its  food  consists  of  harmful 
insects.225  One-sixth  of  its  food  consists  of  flower  beetles; 
for  each  quart  of  fruit  consumed  by  it,  it  destroys  1  y2  quarts 
of  scale  insects  and  other  injurious  insects.226  Has  been  known 
to  eat  butter  and  bacon  grease.227  Blue  Grosbeak  ( Guinea 
coerulea  ccerulea ) ;  1  contained  16  and  another  15  locusts.228 
Observed  feeding  on  seeds  of  Johnson  grass.229 
Porto  Rican  Grosbeak  ( Loxigilla  portoricensis ) ;  26  stom- 


McAtee,  Farmers'  Bull.  456,  9,  1911. 

‘  2  2l(}d’  Ur,  S •  BioL  8urv->  BulL  17.  98,  1902. 

2  £aker,\  P™c-  Acad •  Nat ■  8oi-  Phila.,  XLI,  270  18S9 

221  Howell,’  ibid'  Ih°l‘  8urV’’  BulL  25,  12,  1906  :  BulL  29>  19>  1907- 

2  Ft01-!308’  BuA  IU-  State  Lai-  Nat ■  Hist.,  I,  No.  6  13  1883 

Bull  ^54^29  1S08‘  JHUL  Bulli?  32,  ??'59’  1908‘  ’Beal  'Farmers' 

<a  ’  if-898'  Barrows,  Ann.  Rept.  U.  S.  Dept.  Agric.  for  1SS8 
™  Sullivan,  Economic  Value  of  Bird  Life  1 

DePj-  A0ric.,  Bull.  513,  15,  1913. 

«  uWl  Strv”  Bn!1-32'  G°-77’  1908 ;  U.  8.  Dept.  Agric., 
Btiitrrh  9-10.  Sullivan,  Economic  1  a  hie  of  Bird  Life 

v.  Bm“ ■  513'  181S-  B“'.  *»'*»■* 

^Bailey,  Condor,  XVII  i,  2oi,  1916. 
ll-12MCAtee’  BuU‘  32’  84‘  Consult  also  McAtee,  Farmers'  Bull.  456, 
^  Dixon,  Condor,  XVII,  204,  1915. 
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achs,  Porto  Rico;  animal  matter,  29.89%;  orthopterous  eggs, 
1.17%;  weevils,  14.14%;  other  Coleoptera,  10.42%;  cater¬ 
pillars,  3.07%;  spiders,  0.16%;  miscellaneous,  0.93%;  vege¬ 
table  matter,  70.11%;  a  few  grass  seeds,  but  chiefly  seeds  of 
wild  berries  and  small  fruits  of  no  value  to  man.230 

Indigo  Bunting  ( Passerina  cyciuea,) ;  18  stomachs  from  a 
canker-infested  orchard;  Lepidoptera,  67%  (cankerworms, 
59%);  Coleoptera,  29%;  Hymenoptera,  a  trace;  15  stomachs 
from  miscellaneous  situations;  Lepidoptera,  28%;  Coleoptera, 
19%.231  One  Maryland  stomach  contained  1  beetle  and  vege¬ 
table  debris.232  Painted  Bunting  ( P .  tins) ;  18  stomachs  (16% 
of  those  examined)  from  cotton  districts  contained  1  cotton- 
boll  weevil  each,  1  containing  more.233 

Carib  Grassquit  ( Tiaris  bicolor  omissa) ;  72  stomachs, 
Porto  Rico;  almost  entirely  gramnivorous,  only  5  containing 
a  few  insects  and  spiders;  food  chiefly  seeds  of  grasses,  sedges 
and  weeds,  some  of  which  are  pernicious.234  Bryant  Grassquit 
( T .  olivacea  bryaniti)-,  65  stomachs,  Porto  Rico;  only  1  con¬ 
tained  animal  matter,  a  few  spiders  and  a  leaf  hopper;  most 
of  the  food  consisted  of  grass  seeds,  including  some  species 
considered  pernicious.235 

A  Galapagos  Island  Finch  (Geospiza  heliobates) ,  living  ex¬ 
clusively  in  mangrove  swamps,  where  seeds  are  not  available, 
“feeds  entirely  on  insects,”  while  its  34  relatives  living  on 
the  islands  “are  all  seed-eaters,  although  they  occasionally 
pick  up  a  few  ants  and  other  small  insects.” 236 

Dickcissel  ( Spiza  americana ) ;  14  stomachs  from  a  canker- 
infested  orchard;  Lepidoptera,  %  of  food  (cankerworms  43%)  ; 
Coleoptera,  22%;  grain  and  other  seeds,  6%;  12  stomachs 
from  various  situations;  insects,  47%.237  Of  26  from  cotton 

250  Wetmore,  U.  S.  Dept.  Agric.,  Bull.  326,  125,  1916. 

231  Forbes,  Bull.  III.  State  Lai.  Nat.  Hist.,  1,  No.  6,  13,  20,  1883. 

232  Judd,  U.  8.  Biol.  Surv.,  Bull.  17,  98,  1902. 

203  Howell,  V.  8.  Biol.  Surv.,  Bull.  25,  12,  1906 ;  Bull.  29,  19,  1907. 

234  Wetmore,  U.  8.  Dept.  Agric.,  Bull.  326,  126,  1916. 

235  Wetmore,  ibid.,  127. 

233  Snodgrass,  Auk,  XIX,  367,  1902. 

237  Forbes,  Bull.  III.  State  Lab.  Nat.  Hitt.,  I,  No.  6,  12,  19-20,  1883. 
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districts,  3  contained  1  cotton-boll  weevil  each.238  In  33  stom¬ 
achs,  vegetable  matter,  68% ;  animal  matter,  32% ;  weed  seeds, 
36%;  grain,  32%,  mostly  waste  from  stubble;  grasshoppers 
and  locusts,  28%;  caterpillars,  3%;  estimated  that  Dick- 
cissels  destroy  100,000,000  grasshoppers  per  day  in  Illinois 
during  the  nesting  season,  saving  the  state  $4,680  daily  by 
the  destruction  of  grasshoppers  alone,  besides  the  saving 
from  the  destruction  of  other  pests.239 


Family  Ploceuxe.  Weaver-birds 

Hooded  Weaver-finch  ( Spermestes  cucullatus) ;  33  stom¬ 
achs,  Porto  Rico;  food  almost  entirely  seeds  of  grasses  and 
sedges.240  Scarlet-cheeked  Weaver-finch  ( Amandava  mel- 
poda) ;  19  stomachs,  Porto  Rico;  food  chiefly  grass  seeds;  no 
insects.241 


Family  Tangarhxe.  Tanagers 


Western  Tanager  ( Piranga  ludoviciana ) ;  46  stomachs, 
California;  insects,  82%;  Hymenoptera,  56%  (75%  in  Au¬ 
gust),  mostly  wasps  and  ants;  Hemiptera,  8%;  beetles,  12% 
(less  than  1%  useful  species) ;  grasshoppers,  4%;  caterpillars, 
2%. 242  One  Nebraska  stomach;  13  locusts  and  many  bee¬ 
tles.243  Said  to  have  done  much  damage  to  fruit  in  California 
in  1896  during  a  remarkable  migration  “wave.”  244  The  young 
feed  at  first  exclusively  on  insects.245  Scarlet  Tanager  ( P . 
erythromelas) ;  3  Maryland  stomachs,  May  and  August,  con¬ 
tained  only  insects.246  One  Nebraska  stomach;  37  locusts.247 
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One  took  630  gipsy  moth  caterpillars  in  18  minutes.248  Sum¬ 
mer  Tanager  ( P .  rubra  rubra) ;  1  stomach;  wild  blackberries, 
a  bee  and  a  wasp.249 

Porto  Rican  Tanager  ( Nesospingus  speculiferus) ;  29  stom¬ 
achs,  Porto  Rico;  animal  matter,  59.87%;  Orthoptera,  8.4%; 
coffee-leaf  weevil,  8.5%;  other  weevils,  0.21%;  miscellaneous 
beetles,  0.35%;  bugs,  1.26%;  moths  and  caterpillars,  30.94%; 
Hymenoptera,  1.72%,  largely  ants;  spiders,  1.49%;  snails, 
0.72%;  tree  toads  and  a  lizard,  6.12%;  miscellaneous,  0.61%; 
vegetable  matter,  40.13%;  wild  fruits,  25.7%;  grass  seeds, 
8.27%;  miscellaneous  “rubbish,”  6.16%;  %  of  food  consists 
of  destructive  pests.250  Porto  Rican  Euphonia  ( Tanagra 
sclateri ) ;  51  stomachs,  Porto  Rico;  contained  only  seeds  of  a 
mistletoe  that,  where  abundant,  is  injurious  to  trees.251  Hence 
called  the  “Mistletoe  Bird,”  its  stomach  having  become  so 
modified  as  to  especially  adapt  it  to  extracting  the  nutriment 
from  the  seeds  without  grinding  them.252  Porto  Rican  Spin- 
dalis  ( Spindalis  portoricensis) ;  96  stomachs,  Porto  Rico; 
weevils  in  2;  the  others  filled  with  seeds  of  wild  fruit  and 
berries  of  20  species.253 


Family  Hirundinuxe.  Swallows  and  Martins 


The  members  of  this  family  take  most  of  their  food  on  the 
wing,  hence  live  almost  entirely  on  flying  insects,  though 
nearly  all  the  species  take  a  few  caterpillars  and  other 
wingless  prey  and  a  little  vegetation,  the  latter,  in 
case  of  the  Tree  Swallow,  amounting  to  19%  of  its  total 
food. 

The  following  table  has  been  compiled  from  Aughey’s  re¬ 
port  on  the  food  of  Nebraska  birds:254 

218  Allen,  Cornell  Reading  Courses,  IV,  No.  76,  1914. 

249  Judd,  Bull.  17,  98,  1902. 

250  Wetmore,  V.  8.  Dept.  Agric.,  Bull.  326,  120-121,  1916. 

251  Wetmore,  ibid.,  123-124. 

252  Wetmore,  Auk,  XXXI,  458-461,  1914. 

253  Wetmore,  Bull.  326,  supra,  122-123. 

264  Aughey,  1st  Kept.  U.  S.  Entom.  Corn.,  1878. 
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Number  of 
stomachs 

Average 
number  of 
locusts 

Average 
number  of 
other 
insects 

Purple  Martin,  Progne  subis  subis  .  . 
Cliff  Swallow,  Petrochelidon  lunifrons 

10 

26 

16 

lunifrons . 

8 

30 

14 

Barn  Swallow,  Hirundo  erythrogastris 
.  Northern  Violet-green  Swallow, 

7 

20 

19 

Tachycineta  thalassina  lepida  .  . 

1 

23 

17 

'  Bank  Swallow,  Riparia  riparia  .  .  . 

5 

20 

21 

The  following  table,  based  upon  the  contents  of  2,030  stom¬ 
achs  of  7  species,  is  reproduced  from  Beal’s  report  on  the 
food  of  Swallows:  255 


Number  of  stomachs 

205 

375 

467 

343 

110 

394 

136 

2,030 

Purple  Martin 

Progne  subis  subis 

Cliff  Swallow 
Petrochelidon 
lunifrons  lunifrons 

Barn  Swallow 

Ilirundo  erythro 
gastris 

Tree  Swallow 
Iridoprocne  bieolor 

1  Northern  Violet-green 

Swallow 

Tachycineta  thalas¬ 
sina  lepida 

Bank  Swallow 
j  Riparia  riparia 

Rough-winged  Swallow 
Stelgidopterys 
serripennis 

Average  for  the  7 
species 

Food  percentages 

Weevils . 

2.63 

8.38 

1.96 

1.92 

4.12 

5.78 

4.93 

4.25 

Other  beetles  .  .  . 

9.90 

18.50 

13.66 

12.50 

6.45 

12.12 

9.90 

11.86 

Ants . 

3.52 

8.24 

9.89 

6.37 

9.42 

13.39 

11.99 

8.97 

Other  Hymenoptera  . 

19.47 

20.51 

12.82 

7.58 

17.48 

20.10 

18.91 

16.70 

Hemiptera  .... 

14.58 

26.32 

15.10 

5.59 

35.96 

7.96 

14.90 

17.20 

Diptera . 

16.09 

13.25 

39.49 

40.54 

19.36 

26.63 

32.89 

26.89 

Lepidoptera  .  . 

9.39 

.46 

2.39 

1.07 

3.12 

1.21 

1.11 

2.68 

Orthoptera  .... 

1.09 

.71 

.51 

.38 

.01 

.12 

.40 

Other  insects  .  .  . 

22.87 

2.56 

3.72 

4.25 

4.09 

12.64 

4.48 

7.80 

Other  animal  food  . 

.46 

.41 

.28 

.34 

.14 

.56 

.31 

Vegetable  food,  chiefly 

fruits  of  waxberry  . 

.66 

.18 

19.46 

.02 

.21 

2.93 

Thirty  stomachs  of  5  species  from  Maryland;  parasitic 
wasps  and  bees,  2%;  bugs,  3%;  May-flies,  8%;  beetles,  13%; 
white  ants,  21%;  ants,  33%;  miscellaneous,  mostly  flies, 
20%. 256 

As  the  Swallows  and  Martins  are  very  active,  requiring  a 

255  Beal,  “Food  Habits  of  the  Swallows,  a  Family  of  Valuable  Native 
Birds,”  V.  8.  Dept.  Agrie.,  Bull.  619,  1918. 
aM  Judd,  V.  8.  Biol.  8 urv.,  Bull.  17,  99,  1902. 
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large  amount  of  food,  and  a  considerable  part  of  each  insect 
is  indigestible,  the  number  of  insects  they  destroy  in  order 
to  get  sufficient  nourishment  is  “not  only  beyond  calculation, 
but  almost  beyond  comprehension.”  The  food  is  often  com¬ 
pressed  into  a  hard  mass,  so  it  is  wonderful  how  much  a 
stomach  may  contain.  The  mass  of  insects  contained  in  a 
Swallow  or  Martin  would,  before  compression,  equal  or  exceed 
the  bulk  of  the  bird’s  body.257  When  we  consider  that  the 
food  in  a  stomach  represents  only  1  meal  and  that  each  bird 
takes  several  meals  a  day,  and  keep  in  mind  the  number  of 
birds  engaged  in  destroying  insects,  we  may  well  agree  with 
Beal’s  remark  just  quoted. 

These  birds  are  frequently  accused  of  bringing  to  human 
habitations  bedbugs,  lice  and  other  parasites  of  the  human 
race,  but  it  is  well  known  to  zoologists  that  the  parasites  in¬ 
festing  the  nests  of  the  birds  are  not  the  species  that  affect 
human  beings.258  • 

Purple  Martin  ( Progne  subis  subis ) ;  “feeds  entirely  on  in¬ 
sects.”  259  A  quart  of  wing  covers  of  cucumber  beetles  were 
found  in  one  Martin  nesting  box.260  Two  Texas  stomachs  each 
contained  a  cotton-boll  weevil.261  Fifteen  pairs  were  observed 
feeding  their  young  for  some  time  entirely  on  dragonflies.262 
Caribbean  Martin  (P.  dominicensis) ;  12  stomachs,  Porto  Rico; 
no  vegetable  food;  stinkbugs,  24.17%;  beetles,  7.83%,  many 
injurious  species;  flies,  26.42%;  Hymenoptera,  33.41%,  mainly 
wasps;  dragonflies,  8. 09%. 263 

Cliff  Swallow  ( Petrochelidon  lunifrons  lunifrons ) ;  35  stom¬ 
achs  from  Texas  all  contained  cotton-boll  weevils,  averaging 


257  Beal,  U.  S.  Dept.  Agric.,  Farmer's  Bull.  54,  31,  1898;  V.  S  Biol. 

Surv.,  Bull.  30,  27,  1907.  Henshaw,  “Value  of  Swallows  as  Insect  De¬ 
stroyers,”  U.  S.  Biol.  Surv.,  Circular  56,  1907.  101„  1t)n7 

258  Henshaw,  ibid.  Howell,  U.  S.  Biol.  Surv .,  Bull.  29,  1~- 13,  1907. 
Nash,  “Birds  of  Ontario,  etc.,”  Kept.  Farmers'  Institute  of  Ontario,  29, 
1897-8.  Warren,  “Swallows  and  Bedbugs,’  Condor,  XV,  14-lb, 
Farmers'  Bull.  513,  13,  1913.  Barrows  Michigan  Bird  Life,  543,  1J1-. 

259  Pennock,  Delaware  State  Board  of  Agric.,  Bull.  5,  15,  laU4. 

260  Attwater,  The  Relation  of  Birds  to  the  Farmer,  9,  lyo— 

261  Howell,  V.  B.  Biol.  Surv.,  Bull.  29,  14,  1907. 

202  Doolittle,  Bird-Lore,  XXI,  305-306  1919. 

203  Wetmore,  U.  S.  Dept.  Agric.,  Bull.  326,  88,  1916. 
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18  each,  the  majority  containing  nothing  else;  estimated  to 
destroy  more  than  1,000,000  of  these  destructive  insects  in  a 
week  in  one  Texas  county.264  One  California  stomach,  dur¬ 
ing  a  grasshopper  outbreak;  animal  matter,  100%;  grass¬ 
hoppers,  only  7. 5%. 285  In  123  stomachs,  vegetation  less  than 
1%;  Hymenoptera,  39%,  mostly  bees  and  wasps,  a  few  ants, 
the  honey  bees  all  drones;  Hemiptera,  27%,  nearly  all  inju¬ 
rious;  beetles,  19%  (2%  useful);  Diptera,  12%,  mostly 
gnats.266  One  from  a  canker-infested  orchard;  scavenger  bee¬ 
tles,  98%;  Hemiptera,  2%.267  Three  adult  Utah  stomachs; 
alfalfa  weevils,  12%;  ground  beetles,  40%;  17  nestling  stom¬ 
achs;  alfalfa  weevils,  1%;  aquatic  beetles,  16. 6%. 268  Jamaican 
Cliff  Swallow  (P.  fulva  poeciloma ) ;  36  stomachs,  Porto  Rico; 
Orthoptera,  1.39%;  lantern  flies,  3.47%;  jumping  plant  lice 
and  allies,  1.08%;  stinkbugs,  7.63%  (22.58%  in  June) ;  chinch- 
bugs,  etc.,  3.25%;  leaf  beetles,  8.06%  ;  engraver  beetles,  41%; 
other  snout  beetles,  1.19%;  other  beetles,  6.18%;  flies,  16.07%; 
ants,  9.13%;  other  Hymenoptera,  2.67%.269 

Barn  Swallow  ( Hirundo  erythrogastris) ;  82  stomachs;  veg¬ 
etable  matter,  a  single  seed;  Hemiptera,  39%  (90%  in  Sep¬ 
tember) ;  flies,  32%;  Hymenoptera,  18%  (only  1%  parasitic 
and  only  1  honey  bee,  a  drone) ;  beetles,  10%.27°  Of  14  Texas 
stomachs,  5  averaged  10  cotton- boll  weevils  each,  1  con¬ 
taining  23.271  One  stomach  taken  during  a  grasshopper 
outbreak  in  California;  animal  matter,  100%;  no  grass¬ 
hoppers.272 

Tree  Swallow  ( Iridoprocne  bicolor) ;  1  contained  40  whole 
chinchbugs,  besides  many  fragments  and  10  other  species  of 
insects.273  During  its  southward  migration  it  feeds  freely  on 


“‘  Howell,  V.  S.  Biol.  Surv.,  Bull.  29,  12-13,  1907.  Henshaw,  V.  8. 
Biol.  Surv.,  Circular  57,  1,  1907. 

205  Bryant,  TJniv.  Calif.  Pub.  Zool.,  XI,  9,  12,  1912. 

206  Beal,  U.  8.  Biol.  Surv.,  Bull.  30,  28-30,  1907. 

207  Forbes,  Bull.  III.  State  Lab.  Nat.  Hist.,  I,  No.  6,  11,  1883. 

208  Kalmbach,  17.  8.  Dept.  Agric.,  Bull.  107,  39-40,  1914. 

209  Wetmore,  U.  S.  Dept.  Agric.,  Bull.  326,  86,  1916. 

270  Beal,  U.  S.  Biol.  Surv.,  Bull.  30,  30-31,  1907. 

271  Howell,  U.  8.  Biol.  Surv.,  Bull.  29,  13-14,  1907. 

2,2  Bryant,  Vniv.  Calif.  Pub.  Zool.,  XI,  9,  12,  1912. 

273  U.  S.  Dept.  Agric.,  Farmers'  Bull.  513,  p.  5,  1913. 
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berries  of  bayberry  (waxberry).274  Northern  Violet-green 
Swallow  (Tacky cineta  thalassina  lepida) ;  74  stomachs; 
Hemiptera,  36%;  Diptera,  29%;  Hymenoptera,  23%;  bee¬ 
tles,  11%  (3%  useful);  moths,  etc.,  1%.275  Bank  Swallow 
( Riparia  riparia ) ;  of  25  stomachs  from  cotton  districts,  11 
averaged  6  cotton-boll  weevils  each ;  1  contained  14.276  Rough¬ 
winged  Swallow  ( Steligidopteryx  serripennis) ;  in  Utah,  dur¬ 
ing  an  alfalfa  weevil  outbreak,  5  May  stomachs,  weevils  in  2; 
8  June,  weevils  in  3;  flies,  75%;  8  July,  weevils,  23%;  ants, 
over  50%. 277 


Family  Bombycillidje.  Waxwing s 


Bohemian  Waxwing  ( Bombycilla  garrula ) ;  1  Nebraska 
stomach  contained  an  “immense  number  of  locust  eggs.” 278 
Large  flocks  were  seen  in  Colorado  feeding  upon  small 
fresh-water  snails.279  Observed  regurgitating  “Russian  olive” 
seeds.280  In  Canada,  seen  feeding  on  mountain  ash  berries.281 
In  1917  a  remarkable  migration  “wave”  brought  to  Eastern 
Colorado  flocks  of  these  birds  numbering  many  thousands. 
For  several  weeks  they  subsisted  on  apples  caught  on  the 
trees  by  an  early  freeze. 

Cedar  Waxwing  ( B .  cedrorum ) ;  %  of  food  is  fruit,  re¬ 
mainder  insects.282  Eats  cultivated  fruit  when  wild  fruits  are 
not  available.283  The  name  “Cherry  Bird”  is  a  misnomer; 
152  stomachs  (40  taken  during  cherry  season) ;  vegetable  mat¬ 
ter,  87%;  balance  mostly  insects;  wild  fruit,  74%;  cultivated 
fruit,  13% ;  only  9  contained  cherries.284  Seven  from  a  canker- 
infested  orchard;  cankerworms,  nearly  100%;  at  only  1  meal 


if.  8.  ' Biol.  Surv.,  Bull.  29,  14,  1907.  Farmers'  Bull.  513, 


5,74  Beal,  V.  8.  Biol.  8urv.,  Bull.  30,  27,  1907. 

3,5  Beal,  ili>d.,  32-33. 

270  Howell, 

’  377  Kalmbach,  TJ.  8.  Dept.  Agric.,  Bull.  107,  40-41,  1914. 
278  Aughey,  1st  Kept.  U.  8.  Entom  Com.,  26,  18(8. 

370  Lincoln,  Aulc,  XXXVII,  73-74,  1920. 

380  Bergtold,  Auk,  XXXIV,  341-342, _19 17. 

281  Barrows,  Michigan  Bird  Life,  55o,  191  2. 

283  Judd,  TJ.  8.  Biol.  Surv.,  Bull.  17,  99,  1902. 

283  Beal,  Yearbook  TJ.  8.  Dept.  Agric.  for  1900,  304. 

384  Beal,  Farmers'  Bull.  54,  31-32,  1898. 
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a  day  (and  they  certainly  take  more) ,  30  Cedar  Birds  would 
destroy  90,000  cankerworms  in  a  month.285  Insect  food,  17%, 
chiefly  during  the  fruit  season;  young  are  fed  mostly  on  in¬ 
sects.286  One  stomach  contained  100  cankerworms.287 


Family  Ptilogonatidae.  Silky  Flycatchers 

Phainopepla  ( Phainopepla  nitens ) ;  catches  insects  on  the 
wing,  but  also  feeds  extensively  on  seeds  and  fruits,  being 
especially  fond  of  mistletoe.288 


Family  Laniid.®.  Shrikes 

Northern  Shrike  or  “Butcher  Bird”  ( Lanius  borealis ) ;  67 
stomachs;  mice  25%;  grasshoppers,  25%;  beetles  and  cater¬ 
pillars,  12.5%;  contained  28  species  of  seed-eating  birds;  from 
October  to  April,  mice  and  birds,  60%;  insects,  40%. 289  In 
Minnesota  in  March  they  live  almost  exclusively  on  field  mice ; 
carrion  sometimes  taken.290  One  Nebraska  stomach  contained 
14  locusts.291  Of  7  from  Texas,  2  contained  5  cotton-boll 
weevils.292 

Loggerhead  Shrike  (L.  ludovicianus  ludovicianus ) ;  no  vege¬ 
table  food;  insects,  68%;  spiders,  4%;  vertebrates,  28%; 
Orthoptera,  39%,  mostly  grasshoppers  and  crickets;  beetles, 
over  16%  (9%  harmful);  ants  and  wasps,  3%;  moths  and 
caterpillars,  4%;  other  insects,  5%;  mammals,  birds  and  rep¬ 
tiles,  28%,  chiefly  mice  and  shrews.293  One  killed  a  snake 
13  inches  long.294  Another  seen  killing  a  Phoebe.295  Only 

289  Forbes,  Bull.  III.  State  Lab.  Nat.  Hist.,  I,  No.  6,  11,  1883. 

280  Beal,  “Food  Habits  of  the  Cedarbird,’’  Ann.  Kept.  U.  S.  Dept. 
Agric.  for  1892,  197-200. 

381  Allen,  Cornell  Reading  Courses,  IV,  No.  76,  1914. 

288  Coues,  Birds  of  the  Colorado  Valley,  477,  479,  1878. 

289  Judd,  “The  Food  of  Shrikes,”  U.  S.  Biol.  Surv.,  Bull.  9,  15-26,  1898. 
Allen,  Cornell  Reading  Courses,  IV,  No.  76,  29-30,  1914. 

21,0  Judd,  Bull.  9,  supra,  p.  19.  Lantz,  V.  S.  Biol.  Surv.,  Bull.  31,  51, 
1907. 

201  Aughey,  1st  Rept.  U.  S.  Entom.  Com.,  28,  1878. 

202  Bailey,  V.  S.  Biol.  Surv.,  Bull.  22,  16,  1905. 

203  Beal  and  McAtee,  Farmers’  Bull.  506,  29-31,  1912.  Beal,  V.  S.  Biol. 
Surv.,  Bull.  30,  35,  1907.  Farmers'  Bull.  513,  13,  1913. 

224  Judd,  V.  S.  Biol.  Surv.,  Bull.  17,  100-102,  1902. 

295  Wayne,  Auk,  XXXVIII,  279-280,  1921. 
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7  stomachs  out  of  88  examined  contained  remains  of  birds, 
though  13  species  are  reported  to  have  been  killed  by  this 
Shrike;  no  shrews  in  these  stomachs;  6  contained  lizards; 
food  also  includes  fish  and  snakes;  6  stomachs  of  half-grown 
young;  insects,  75%,  mainly  grasshoppers;  remains  of  field 
mice  in  2,  but  no  bird  remains.296 

White-rumped  Shrike  (L.  1.  excubitorides) ;  of  54  Texas 
stomachs,  2  contained  5  cotton-boll  weevils.297  Three  Ne¬ 
braska  stomachs  averaged  32  locusts  each,  and  each  con¬ 
tained  bird  remains.298  In  Oklahoma,  found  feeding  on  mice, 
grasshoppers  and  English  Sparrows.299  Cockerell  says  it  takes 
lizards,  grasshoppers,  mice  and  snakes.300  Lincoln’s  sugges¬ 
tion  that  it  is  entirely  insectivorous  does  not  seem  to  be  sup¬ 
ported  by  the  evidence.301  California  Shrike  (L.  1.  gambeli ) ; 
124  stomachs;  vegetable  matter,  2.5%;  fruit  in  2,  seeds  in  2, 
rubbish  in  6;  insects,  83%;  Orthoptera,  43%,  mostly  grass¬ 
hoppers,  some  crickets;  beetles,  16%  (7%  harmful);  moths 
and  caterpillars,  7%  (1  contained  15  moths) ;  ants  and  wasps, 
11%;  other  insects,  5%;  snails  and  spiders,  2%;  mammals 
in  4,  birds  in  2,  reptiles  (mostly  lizards)  in  12.302  During  a 
grasshopper  outbreak  in  California,  2  stomachs;  animal  mat¬ 
ter,  100%;  grasshoppers,  47%;  6  crickets.303  One  killed  a 
Golden-crowned  Sparrow.304 


Family  Vieeonim;.  Vireos 

The  Vireos  are  highly  insectivorous,  destroying  many  in¬ 
sects  that  are  harmful  to  fruit  trees,  etc.305  The  vegetable 

200  Judd,  V.  8.  Biol.  Surv.,  Bull.  9,  20-26,  1898.  As  to  bird-eating, 
see  Mounts,  Wilson  Bulletin ,  XXXV,  221,  1923;  XXXVII,  222,  1925. 

Li^HowyelTfc’C7Xi ^Biol'.  Itrv^Bull.  25,  14-15,  1906 ;  Bull.  29,  22,  1907. 
208  Aughey,  V.  8.  Entom.  Com.,  1st  Rept.,  28,  1878. 

290  Tate,  Bull.  Univ.  Okla.,  n.  ser.,  No.  322,  35  1925. 

300  Cockerell,  N.  Hex.  Agrio.  Exper.  8ta.,  Bull.  37,  50,  1901.  bee  also 
Gignoux,  Condor,  XXIX,  75,' 1927. 

3W  Lincoln,  Auk,  XXXVII,  74,  1920.  i  r?  a  i 

302  Beal  and  McAtee,  Farmers’  Bull.  506,  29-31,  1912.  Beal,  17.  8.  Biol. 

8urv.,  Bull.  30,  33-37,  1907.  _  .nlo 

303  Bryant,  Univ.  Calif.  Pub.  Zool.,  XI,  9,  1912. 

304  Richardson,  Condor,  X,  92,  1908. 

305  Beal,  Yearbook,  TJ.  8.  Dept.  Agrtc.  for  1900,  298. 
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food  of  10  species  varies  from  6.7%  to  14.72%  and  is  of  no 
economic  importance,  while  the  balance  consists  almost  en¬ 
tirely  of  insects.306  In  the  West  Indies  they  are  said  to  eat 
more  berries  and  seeds  than  in  the  United  States.307 

The  following  table  is  modified  and  republished  from 
Chapin’s  detailed  report  on  the  Food  habits  of  Vireos:  308 


Bell  Vireos 

Vireo  belli, 
subspecies 

Hutton  Vireos 

Vireo  huttoni, 
subspecies 

White-eyed  Vireos 

Vireo  griseus, 
subspecies 

Blue-headed  Vireos 
Lanivireo  solitarius, 
subspecies 

Yellow-throated  Vireo 
Lanivireo  flavifrons 

Warbling  Vireos 
Vireosylva  gilva, 
subspecies 

Philadelphia  Vireo 
Vireosylva  phila- 
delphica 

Red-eyed  Vireo 
Vireosylva  olivacea 

Black- whiskered  Vireo 
Vireosylva  calidris 

Number  of  stomachs 

52 

70 

221 

306 

160 

340 

75 

569 

4 

Food  percentages 


Vegetable  food,  economically  unim¬ 
portant  . 

.70 

1.77 

11.76 

3.68 

1.74 

5.76 

7.22 

14.72 

12.50 

Animal  food . 

99.30 

98.23 

88.24 

96.32 

98.26 

94.24 

92.78 

85.28 

87.5C 

ScarabEeidse . 

.27 

.66 

1.67 

1.84 

1.28 

6.94 

3.31 

Cocci  nellidse . 

2.19 

8.12 

1.36 

4.88 

.62 

8.74 

5.03 

1.29 

Chrysomelidae  .... 

3.98 

.25 

3.78 

.96 

.82 

2.48 

7.99 

1.63 

Elateridae,  Buprestidae,  Cerambi- 
cidse  . 

1.69 

.85 

2.31 

3.39 

3.57 

1.03 

.96 

2.70 

Other  Coleoptera  .  .  . 

1.31 

1.01 

1.46 

.81 

1.82 

55 

.47 

.78 

15.7. 

Rhynchophora  .... 

6.09 

2.75 

3.21 

1.80 

4.23 

1.45 

3.43 

1.13 

2.5t 

Caterpillars . 

15.89 

12.22 

20.66 

22.95 

23.10 

35.40 

24.13 

32.43 

11.7. 

Other  Lepidoptera  .  .  . 

4.74 

12.33 

9.83 

9.31 

19.35 

4.99 

2.17 

2.76 

2.5( 

Pentatomidse  .... 

9.34 

20.15 

8.56 

20.13 

15.50 

5.47 

1.67 

7.03 

Other  Hemiptera  .  . 

25.09 

25.73 

11.71 

10.29 

7.62 

11.24 

8.79 

8.33 

2.7. 

Hymenoptera  .... 

6.44 

6.30 

7.23 

6.86 

5.07 

5.97 

13.96 

10.79 

3.0C 

Diptera . 

.78 

2.99 

4.41 

4.29 

7.36 

9.46 

11.76 

4.46 

Other  insects . 

18.77 

3.21 

9.10 

6.56 

4.92 

4.44 

1.14 

4.59 

10.0( 

Arachnida  . 

2.71 

2.05 

3.59 

2.63 

2.38 

1.74 

4  34 

4.05 

39.2. 

Other  animal  matter  .  . 

.28 

.37 

.25 

0.06 

X 

In  Nebraska,  4  Philadelphia  Yireo  stomachs  averaged  11 
locusts  and  16  other  insects  each,  while  the  Warbling  Yireo, 
Red-eyed  Vireo  and  White-eyed  Vireo  were  each  observed 
feeding  upon  insects,  especially  locusts.309 

Stomachs  of  2  Warbling  Vireos  ( Vireosylva  gilva  gilva), 
13  Red-eyed  Vireos  {V.  olivacea)  and  10  White-eyed  Vireos 
300  Chapin,  V.  8.  Dept.  Agric.,  Bull.  1355,  1925. 

307  Wetmore,  U.  8.  Dept.  Agric.,  Bull.  326,  97,  1916.  Bowdish,  Auk. 
XX  193-195  1903. 

2  3°8 192apin’  '  F<>0<^  Habits  of  ttle  Vireos,”  V.  8.  Dept.  Agric.,  Bull.  1355, 
309  Aug'hey,  1st  Rept.  V.  8.  Entom.  Com.,  27-28,  1878. 


VIRE0NIDA3.  VIREOS 


267 


( Vireo  griseus  griseus);  insects,  91%;  parasitic  wasps,  2%; 
other  Hymenoptera,  6%;  May-flies,  4%;  caterpillars,  15%; 
bugs,  17% ;  beetles,  28% ;  miscellaneous  insects,  8% ;  spiders, 
11%;  mulberries  and  sassafras,  9%. 310  All  species  investi¬ 
gated  up  to  1902  have  the  bad  habit  of  eating  ladybirds,  but 
much  more  than  offset  this  by  taking  many  pernicious 
species.311 

Jamaican  Vireo  ( Vireosylva  calidris  calidris ) ;  84  stomachs, 
Porto  Rico;  animal  matter,  42.18%;  grasshoppers  and  other 
Orthoptera,  6.34%;  Homoptera,  6.37%;  Coleoptera,  6.43%, 
mostly  destructive;  caterpillars,  9.7%;  Hymenoptera,  2.03%, 
y2  beneficial;  Diptera,  0.21%;  earwigs,  0.83%;  spiders, 
7.74%;  tree  toads,  etc.,  0.61%;  vegetable  matter,  57.82%, 
almost  entirely  wild  fruits  of  no  value.312  On  the  Island  of 
Carriacou  it  eats  chiefly  insects,  but  takes  also  berries.313 

Red-eyed  Vireo  (F.  olivacea ) ;  “noxious  and  destructive  in¬ 
sects  of  numerous  kinds  constitute  its  principal  food.” 314 
Warbling  Vireo  (F.  gilva  gilva ) ;  3  stomachs  from  a  canker- 
infested  orchard;  cankerworms,  44%;  other  caterpillars,  35%; 
Coleoptera,  15%.315  Western  Warbling  Vireo  (F.  g.  swain- 
soni ) ;  110  stomachs;  vegetable  matter,  43%  (82%  in  April) ; 
Hemiptera,  21%;  ladybirds,  19%;  other  beetles,  7%,  mostly 
harmful;  Hymenoptera,  1%;  flies,  dragonflies  and  grass¬ 
hoppers,  3%.316 

Blue-headed  Vireo  ( Lanivireo  solitarius  solitarius) ;  1  stom¬ 
ach;  food  V2  locusts,  y2  other  insects.  Cassin  Vireo  (L.  s. 
cassini ) ;  46  stomachs;  vegetable  matter,  2% ;  Hemiptera,  5% ; 
Lepidoptera,  23%,  mostly  caterpillars;  ladybirds,  7%;  other 
beetles,  3%;  other  insects,  3%;  spiders,  4%.317 

Hutton  Vireo  ( Vireo  huttoni  huttoni) ;  54  stomachs;  vege¬ 
table  matter,  2% ;  Hemiptera,  49% ;  Lepidoptera,  22%,  mostly 


mo  Judd,  U.  S.  Biol.  Surv.,  Bull.  17,  102,  1902. 

111  Beal,  U.  S.  Biol.  Surv.,  Bull.  30,  38-39,  1907. 
ta  Wetmore,  U.  S.  Dept.  Agric.,  Bull.  326,  97,  1916. 

«13  Wells,  Auk,  XIX,  348,  1902. 

314  Barrows,  Michigan  Bird  Life,  566,  1912. 

S1S  Forbes,  Bull.  III.  Lai).  Nat.  Hist.,  I,  No.  6,  10,  1883. 
*”Beal,  V.  S.  Biol.  Surv.,  Bull.  30,  39-40,  1907. 

“T  Beal,  ibid.,  pp.  40-41, 
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caterpillars;  ladybirds,  8%;  other  beetles,  3%;  Hymenoptera, 
7%;  other  insects,  5%;  spiders,  2%. 318  Latimer  Yireo  (V. 
latimeri );  43  stomachs,  Porto  Rico;  animal  matter,  86.21%; 
mole  crickets,  0.9%;  grasshoppers,  etc.,  21.77%;  true  bugs, 
15.1%;  assassin  bugs  and  stinkbugs,  3.67%;  leaf  beetles, 
2.76%;  longicorn  beetles,  1.75%;  snout  beetles,  3.26%;  mis¬ 
cellaneous  beetles,  3.56%;  caterpillars  and  moths,  21.88%; 
Diptera,  1.25%;  Hymenoptera,  0.92%;  spiders,  6.29%;  mis¬ 
cellaneous  animal  matter,  3.1%;  wild  fruits,  13.79%,  of  no 
value.319 


Family  Coerebid^e.  Honey  Creepers 

Porto  Rican  Honey  Creeper  ( Coereba  portoricensis ) ;  149 
stomachs,  Porto  Rico;  vegetable  matter,  2.44%  (seeds  and 
fiber) ;  doubtless  feeds  largely  on  nectar,  not  recognized  in 
the  stomach  contents;  animal  matter,  97.56%;  lantern  flies, 
14.52%;  leaf  beetles,  2.11%;  longicorn  beetles,  0.35%;  lady¬ 
birds,  19.87%;  weevils,  3.89%;  other  Coleoptera,  2.89%; 
caterpillars,  etc.,  37.56%;  flies,  1.26%;  ants,  1.26%;  other 
Hymenoptera,  4.65% ;  spiders,  25.89%  ;  miscellaneous,  0.58%  ; 
Ys  of  animal  food  consists  of  beneficial  insects  and  spiders.320 

Family  Mniotiltidje.  Wood  Warblers 

The  Wood  Warblers,  or  Warblers,  as  they  are  more  briefly 
called  in  America,  are  highly  insectivorous  and  very  useful 
birds.  Dr.  Coues  has  paid  just  and  eloquent  tribute  to  them 
in  a  passage  too  long  to  be  here  quoted.321  There  are  many 
species  and  they  feed  largely  upon  small  tree  insects  that  are 
overlooked  by  most  birds  and  hard  for  man  to  deal  with.322 
In  California  94%  of  the  food  of  the  various  species  consists 
of  insects;  Western  Yellow-throat,  97.77%  insectivorous.323 

3,8  Beal,  Bull.  30,  supra,  p.  41. 

3,0  Wetmore,  V.  8.  Dept.  Agric.,  Bull.  326,  95,  1916. 

320  Wetmore,  U.  8.  Dept.  Agric.,  Bull.  326,  109,  1916. 

321  Coues,  Birds  of  the  Colorado  Valley,  201,  1878. 

322  Beal,  Yearbook,  V.  8.  Dept.  Agric.  for  1904,  254.  See  Baker,  Proc. 
Acad.  Nat.  Set.  Phila.,  XLI,  270,  18S9. 

323  Beal,  Yearbook  V.  8.  Dept.  Agric.  for  1908,  343-344. 
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In  Maryland,  53  stomachs  of  14  species;  insects,  etc.,  83%; 
beetles,  21%,  %  injurious;  ants,  wasps  and  bees,  18%;  May¬ 
flies,  16% ;  caterpillars,  14% ;  bugs,  6% ;  miscellaneous  insects, 
8%;  spiders,  11%;  snails,  2%;  fruit,  4%.324  From  a  canker- 
infested  orchard  in  Illinois,  15  stomachs  of  7  species;  canker- 
worms,  66% ;  undetermined  caterpillars,  6% ;  boring  beetles, 
10%;  miscellaneous  insects,  etc.,  18%. 325  In  May,  1900,  the 
apple  buds  and  blossoms  in  a  certain  district  each  contained 
numbers  of  plant  lice  when  Warblers  in  multitudes  reached 
the  orchard  in  migration;  after  the  birds  passed  through  very 
few  of  the  insects  could  be  found,  so  thorough  had  the  work 
been  done  by  the  birds.326  Many  Warblers  distribute  a  few 
undigested  seeds  of  poison  ivy  and  other  noxious  plants. 

The  following  table  is  compiled  from  Beal’s  first  report  on 
birds  in  relation  to  the  fruit  industry  of  California. 


Number  of  stomachs 

114 

65 

383 

98 

2 

31 

52 

Yellow-throat 

Geothlypis  trichas 

2  western  subspecies 

Orange-crowned  Warbler 
Vermivora  celata  celata 

Audubon  Warbler 

Dendroica  auduboni 
auduboni 

Yellow  Warblers 

Dendroica  Eestiva 

2  subspecies 

Myrtle  Warbler 

Dendroica  coronata 

Townsend  Warbler 

Dendroica  townsendi 

Golden  Pileolated  Warbler 
Wilsonia  pusilla  chryseola 

Food  percentages,  omitting  fractions 

Galls  containing  insect  larvae . 

Animal  matter  -  ■ . 

Hemiptera,  mostly  harmful . 

Coleoptera,  chiefly  harmful . 

Lepidoptera,  mostly  caterpillars  .  •  •  •  • 

Hymenoptera,  mostly  small  wasps  and  ants  . 

99 

28 

15 

5 

35 

12 

4 

9 

3 

X 

X 

91 

25 

19 

24 

15 

1 

15 

5 

9 

84 

20 

6 

14 

26 

16 

2 

2 

97 

19 

16 

18 

30 

9 

5 

Full 

5 

X 

X 

95 

42 

20 

X 

25 

X 

X 

7 

7 

93 

35 

9 

5 

31 

11 

i 

3M  Beal  U.  8.  Biol  Surv.,  Bull.  17,  102-104,  1902. 

«  Fortes,  Bull.  Ill  State  Lab.  Hat.  Hist .  I,  Nc >.6,  10,  1883. 
320  Beal,  Yearbook  U.  S  Dept  Agric  for  190C t  298 

327  Barrows,  Michigan  Bird  Life, -589,  604,  618, 

328  Beal,  U.  S.  Biol.  Surv.,  Bull.  30,  uoi, 
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The  following  table  has  been  compiled  from  Aughey’s  re¬ 
port  on  the  food  of  Nebraska  birds,  with  special  reference  to 
locusts:  329 


Black-and-white  Warbler.  Mniotilta  varia  .... 
Northern  Parula  Warbler.  Compsothlypis  americana  pu- 

silla . 

Prothonotary  Warbler.  Prothonotaria  citrea  '  ! 

Worm-eating  Warbler.  Helmitheros  vermivorus  . 

Blue-winged  Warbler.  Vermivora  pinus . 

Nashville  Warbler.  V.  ruficapilla  ruficapilla  .... 

Tennessee  Warbler.  V.  peregrina . 

Yellow  Warbler.  Dendroica  sestiva  sestiva  .  .  .  ! 
Black-throated  Green  Warbler.  D.  virens  ’  ‘ 

Black-throated  Blue  Warbler.  D.  cserulescens  cserulescens 

Cerulean  Warbler.  D.  cerulea . 

Myrtle  Warbler.  D.  coronata . 

Black-poll  Warbler.  D.  striata  ....... 

Bay-breasted  Warbler.  D.  castanea 
Chestnut-sided  Warbler.  D.  pensylvanica 
Magnolia  Warbler.  D.  magnolia  ...."' 

Prairie  Warbler.  D.  discolor  ...... 

Yellow-throated  Warbler.  D.  dominica  dominica 
Palm  Warbler.  D.  palmarum  palmarum  .  ...  . 

Pine  Warbler.  D.  vigorsi . 

Oven-bird.  Seiurua  aurocapillus  ...... 

Water-thrush.  S.  noveboracensis . 

Grinnell  Water-thrush.  S.  n.  notabilis 
Kentucky  Warbler.  Oporornis  formosus 
Macgillivray  Warbler.  0.  tolmiei 
Maryland  Yellowthroat.  Geothlypis  trichas  trichas  .’  ! 

Yellow-breasted  Chat.  Icteria  virens  virens 

Hooded  Warbler.  Wilsonia  citrina . 

Wilson  Warbler.  W.  pusilla  pusilla  , 

Canada  Warbler.  W.  canadensis . 

Redstart.  Setophaga  mticilla 


Number  of 
stomachs 

Locust  eggs 

Average  number 
of  locusts 

Average  number 
of  other  insects 

Observed  catching 
locusts 

i 

41 

12 

X 

X 

X 

X 

i 

X 

2i 

X 

X 

X 

V 

11 

25 

5 

23 

21 

1 

23 

15 

i 

X 

31 

5 

4 

31 

12 

1 

19 

22 

1 

17 

21 

1 

23 

17 

8 

14 

17 

1 

X 

15 

24 

1 

16 

X 

1 

X 

11 

6 

X 

18 

is 

1 

X 

19 

30 

1 

13 

37 

1 

9 

X 

X 

1 

8 

X 

X 

X 

1 

5 

29 

X 

7 

23 

16 

The  table  on  the  opposite  page  has  been  compiled  from  Wet- 
more’s  report  on  the  Birds  of  Porto  Rico.330 

Tennessee  Warbler  ( Vermivora  peregrina );  one  of  the  few 
Warblers  destructive  to  fruit,  especially  grapes;  however,  it 
feeds  chiefly  upon  destructive  insects.331  One  from  a  canker- 
infested  orchard;  cankerworms,  80%;  beetles,  20%.332 

Cape  May  Warbler  ( Dendroica  tigrirm)\  destructive  to 


339 

330 

831 

332 


Aughey,  1st  Kept.  V.  S.  Entom.  Com.,  App.  II,  1878. 

V\  etmore,  Birds  of  Porto  Rico,”  V.  S.  Dept.  Agric.,  Bull  326  1916 
Barrows,  Michigan  Bird  Life,  589,  1912.  J 

t  orbes,  Bull.  III.  State  Lai).  Nat.  Hist.,  I,  No.  6,  9,  1883. 
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grapes,  sometimes  puncturing  50%  of  the  crop;  10  stomachs; 
Hymenoptera,  57.5%,  %  useful  parasitic  species,  the  balance 
ants  and  small  bees;  Diptera,  16.7%,  many  of  them  useful; 
small  moths,  16.7%;  beetles,  7.8%;  remainder  Hemiptera  and 
other  insects  and  spiders;  grape  juice  not  shown  in  analyses.333 
Yellow  Warbler  ( D .  cestiva  cestiva) ;  5  stomachs  from  a 
canker-infested  orchard;  insects,  94%;  spiders,  6%;  canker- 
worms,  66%;  Coleoptera,  23%;  Hemiptera,  1%;  Hymenop¬ 
tera,  2%. 334  Of  25  Texas  stomachs,  1  contained  a  cotton-boll 
weevil.335  Seven  Utah  stomachs;  2  contained  alfalfa  weevils, 
forming  25%  of  the  food  in  1;  in  the  others,  caterpillars 
70%.339  Myrtle  Warbler  ( D .  coronata ) ;  fond  of  berries  of 
wax-myrtle,  hence  its  name.  Insects  78%  of  total  food,  mostly 
minute;  scale  insects  and  plant  lice  an  important  item  of  diet; 
flies  the  largest  item;  also  takes  small  wasps,  beetles,  weevils 
and  ants;  vegetable  matter,  22%,  consisting  of  fruit  and  seeds, 
especially  poison  ivy,  pine  and  bayberry.337  Seen  eating 
broken  oranges  from  beneath  the  tree.338 

Audubon  Warbler  ( D .  audubotii  auduboni ) ;  food  in  part 
small  beetles,  caterpillars,  plant  lice  and  ants;  devours  an 
“immense  number”  of  ants.339  One  from  New  Mexico  con¬ 
tained  beetles  and  1  wild  bee.340  Chestnut-sided  Warbler 
( D .  'pensylvanica ) ;  2  stomachs  from  a  canker-infested  or¬ 
chard;  cankerworms,  66%;  other  caterpillars,  10%;  ants, 
6%;  Coleoptera,  11%;  plant  lice,  5%.341  Black-poll  War¬ 
bler  ( D .  striata ) ;  4  stomachs  from  a  canker-infested  orchard; 
cankerworms,  66%;  boring  beetles,  15%;  other  beetles,  4%; 
ants,  4%;  gnats,  5%;  Hemiptera,  a  trace.342  Black-throated 


833  Burns,  Auk,  XXXII,  231-233,  1915.  See  also  Roberts,  Hid., 
233-234.  Lane,  ibid.,  498. 

331  Forbes,  Bull.  III.  State  Lab.  Nat.  Hist.,  I,  No.  6,  9  1883. 

335  Howell,  U.  S.  Biol.  Surv.,  Bull.  29,  21,  1907.  For  feeding  of  nestlings, 
see  Bigglestone,  Wilson  Bull.,  No.  83,  Vol.  XXV,  53-57,  1913 
839  Kalmbach,  U.  S.  Dept.  Agric.,  Bull.  107,  41,  1914. 

837  U.  S.  Dept.  Agric.,  Farmers'  Bull.  513,  12,  1913. 

388  Brewster,  Auk,  VI,  279,  1889. 

’"Beal,  Yearbook  V.  S.  Dept.  Agric.  for  1904,  254.  See  also  Beal 
and  McAtee,  Farmers'  Bull.  506,  32-33. 

Cockerell,  N.  Mex.  Agric.  Exper.  Sta.,  Bull.  37,  38,  1901. 

“  Forbes,  Bull.  III.  State  Lab.  Nat.  Hist,  I,  No.  6,  9.  1883. 

843  Forbes,  ibid.,  pp.  9-10. 
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Green  Warbler  ( D .  virens) ;  1  stomach  from  a  canker-infested 
orchard;  cankerworms,  70%;  beetles,  15%;  Hemiptera,  5%; 
Hymenoptera,  gnats,  coleopterous  larvae  and  mites,  10%. 343 
Palm  Warbler  ( D .  palmarum  palmarum) ;  one  bird  caught 
from  40  to  60  insects  per  minute  for  at  least  4  hours,  making 
a  total  of  not  less  than  9,600  for  the  whole  period.344 

Yellow-breasted  Chat  ( Icteria  virens  virens) ;  5  Texas  stom¬ 
achs;  1  contained  a  cotton-boll  weevil.345  Maryland  Yellow- 
throat  ( Geothlypis  trichas  trichas ) ;  3  stomachs  from  a  canker- 
infested  orchard;  caterpillars  80%,  half  cankerworms;  Coleop- 
tera,  8%;  Hemiptera,  5%  ;  gnats,  4%;  346  one  took  3,500  plant 
lice  in  40  minutes  or  at  a  rate  of  5,250  per  hour.347  Louisiana 
Water-thrush  ( Seiurus  motacilla ) ;  seen  catching  and  eating 
small  fishes  in  New  York.348 


Family  Motacillid^e.  Wagtails. 


Pipit  ( Anthus  rubescens) ;  301  stomachs;  animal  matter, 
84.69%;  insects,  77.06%,  over  64%  injurious  species;  vege¬ 
table  matter,  15.33%;  grass  seeds,  4.06%;  weed  seeds,  8.04%; 
waste  grain,  1.72%;  debris,  1.51%.349  Of  a  number  of  stom¬ 
achs  from  cotton  districts,  several  contained  1  or  more  cotton- 
boll  weevils  each.350  Three  Nebraska  stomachs  averaged  47 
locusts  and  4  other  insects  each.351  During  a  grain  aphid  out¬ 
break  the  aphids  constituted  70%  of  the  food  of  Pipits,352 
Sprague  Pipit  ( A .  spraguei ) ;  11  stomachs;  2  filled  with  seeds 
of  spurge  and  goatweed;  in  6,  grasshoppers  and  crickets,  75% , 
remainder  of  food  Hymenoptera,  mostly  ants,  Coleoptera, 
Hemiptera,  and  caterpillars.353 


343  Forbes,  Hid.,  p.  10. 

341  Judd,  V.  S.  Biol.  Surv.,  Bull.  17,  104,  1902. 

345  Howell,  V.  S.  Biol.  Surv.,  Bull.  29  21 ,1907. 

348  Forbes,  Bull.  III.  State  Lab.  Nat.  Hist,  I,  No.  6,  10,  l»»d. 

347  Allen,  Cornell  Reading  Courses,  IV,  No.  76,  1J14. 

343  Hix,  Copeia,  No.  30,  p.  31,  1916 

349  (Jabrielson  V.  S.  Dept.  Agrtc.,  Bull.  1249,  27-32,  1024. 

353  Bailey  U.’  S.  Biol.  Surv.,  Bull.  22,  16,  1905.  Howell,  t bid.,  Bull. 

25,  14,  1906;  Bull.  29,  22-23,  1907.  1Q  ia7„ 

351  Aughey,  1st  Kept.  U.  S.  Entom.  Com  19,  1878. 

353  McAtee,  U.  S.  Dept.  Agnc Yearbook  for  1912,  ^97-404. 

333  Gabrielson,  Bull.  1249,  supra,  32. 
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Family  Cinclid^e.  Dippers 

The  Dippers,  or  Water  Ouzels,  are  commonly  supposed  to 
live  on  small  fish  and  in  captivity  seem  to  prefer  fish  to  all 
other  food,  but  Newstead  found  no  fish  remains  in  Dippers 
that  had  been  feeding  under  natural  conditions,354  and  it  is 
probable  that  their  food  is  largely  composed  of  aquatic  insects 
and  other  invertebrates.  One  was  seen  to  catch  and  eat  a 
fish  about  2  inches  long.355  In  Nebraska  they  have  been 
observed  catching  locusts.356 


Family  Mimid^e.  Thrashers,  Mockingbirds,  Catbirds,  etc. 


Sage  Thrasher  ( Oreoscoptes  montanus) ;  10  stomachs  ob¬ 
tained  during  an  alfalfa  weevil  outbreak  in  Utah;  alfalfa 
weevils,  12.5%;  beetles,  10%;  vegetable  food  consisted  of  a 
few  currants  in  l.357  Damages  grape  crop  more  than  25% 
locally  in  Yakima  Valley,  Washington.358 

Mockingbird  ( Mimus  polyglottos  polyglottos ) ;  food  about 
Mj  fruit,  including  many  cultivated  varieties;  partly  offset  by 
destruction  of  injurious  insects,  such  as  grasshoppers,  chinch- 
bugs,  weevils,  etc.359  Of  85  stomachs  from  cotton  districts,  5 
contained  1  cotton-boll  weevil  each.360  Two  Illinois  stomachs; 
Orthoptera,  60%,  besides  bugs,  spiders,  ants,  etc.;  no  fruit.361 
One  pair  seen  eating  locusts  in  Nebraska.362 

Western  Mockingbird  (M.  p.  leucopterus ) ;  52  stomachs, 
California;  fruit,  50%;  seeds,  etc.,  21%;  33  stomachs  from 
Los  Angeles;  animal  matter,  23%;  beetles,  1%;  Hymenoptera, 


•“Michael,  Auk,  XXIX,  98-99,  1922. 

351  McAtee,  Proc.  Acad.  Nat.  Sci.  Phila.,  LXIV,  323,  1912. 

358  Aughey,  1st  Kept.  U.  S.  Entom.  Corn.,  16,  1878. 

307  Kalmbach,  V.  8.  Dept.  Agric.,  Bull.  107,  42,  1914. 

Kennedy,  Auk,  XXVIII,  225-228,  1911;  XXIX,  224-226,  1912. 

359  U.  S.  Dept.  Agric.,  Farmers'  Bull.  513,  12,  1913.  Baker,  Proc. 
Acad.  Nat.  Sci.  Phila.,  XLI,  270,  1889;  Beal,  V.  8.  Biol.  Surv.,  Bull. 
17,  104,  1902;  Bull.  30,  52-53,  1907.  Judd,  Yearbook  U.  S.  Dept. 
Agric.  for  1895,  415-416. 

360  Howell,  V.  8.  Biol.  Surv.,  Bull.  29,  22,  1907;  Bull.  25,  14,  1906. 
Bailey,  ibid..  Bull.  22,  16,  1905. 

361  Forbes,  Bull.  III.  State  Lab.  Nat.  Hist.,  I,  No.  3,  142,  1903. 

303  Aughey,  1st  Kept.  U.  S.  Entom.  Com.,  15,  1878. 
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10%,  largely  ants;  grasshoppers,  11%;  caterpillars  and  spi¬ 
ders,  1%;  fruit,  74%,  partly  wild,  some  poison  oak;  1  nest¬ 
ling  stomach;  grasshoppers  and  crickets,  92%;  wild  fruit, 
8% ;  does  very  little  damage  to  fruit  in  California.363  Dam¬ 
ages  fruit  in  New  Mexico.364  Jamaican  Mockingbird  (M.  p. 
orpheus );  49  stomachs,  Porto  Rico;  animal  matter,  31.21%; 
mole  crickets,  3.62%;  other  Orthoptera,  4.84%;  Coleoptera, 
3.68%,  nearly  all  harmful;  moths  and  caterpillars,  12.4%; 
Hymenoptera,  1.85%,  mainly  ants;  spiders  and  mites,  1.11%; 
miscellaneous  insects  and  mollusks,  3.8%;  wild  fruits,  68.78%, 
of  no  economic  importance.365 

Catbird  (Dumatella  carolinensis) ;  645  stomachs;  insects, 
44%;  vegetable  matter,  56%,  %  cultivated  fruit,  balance  wild 
fruits,  including  poison  ivy;  "in  most  parts  of  the  country  it 
does  far  more  good  than  harm.”  366  In  Maryland,  74  stom¬ 
achs;  fruit  59%,  largely  cultivated  varieties,  with  some  wild 
berries;  invertebrates,  41%,  chiefly  insects.367  Florida  stom¬ 
achs  contained  insects  and  seeds.368  Fourteen  from  a  canker- 
infested  orchard;  insects,  98%;  myriapods,  2%;  cankerworms, 
15%;  other  caterpillars,  11%;  Coleoptera,  56%;  ants,  14%; 
22  stomachs  from  various  situations;  caterpillars,  12%;  Co¬ 
leoptera,  23%;  ants,  18%;  369  70  Illinois  stomachs;  insects, 
83%  in  May,  49%  in  June,  18%  in  July,  46%  in  August, 
21%  in  September;  average  of  beneficial  elements  in  food, 
41%;  injurious,  15%;  neutral,  44%;  fruit  in  June,  July  and 
August,  60%.370  Five  from  Nebraska  averaged  30  locusts  and 
10  other  insects  each.371  Food  of  nestlings;  fruit,  4%;  insects, 
96%,  largely  injurious  species.372 


393  Beal,  V  8.  Biol.  Surv.,  Bull.  30,  52-54,  1907.  , 

364  Cockerell,  Neio  Mex,  Agric.  Exper.  Eta.,  Bull.  37,  5o,  footnote, 
1901.  365  Wetmore,  ZJ.  8.  Dept.  Agric.,  Bull.  326,  91,  1916. 

398  Beal,  Farmers'  Bull.  630,  7-8,  1915/  Hid.,  Bull.  54,  33-34,  1898; 
Yearbook  U.  8.  Agric.  Dept,  for  1900,  303-304.  Farmers’  Bull.  513, 
11  1913 

397  Judd,  U.  8.  Biol.  Surv.,  Bull.  17,  104-105,  1902;  Yearbook  U.  8. 
Dept.  Agric.  for  1895,  406-411.  «ru-,r. 

393  Baker,  Proc.  Acad.  Nat.  Sci.  Phila.,  XL1,  270,  1889. 

399  Forbes,  Bull.  III.  State  Lab.  Nat.  Hist.,  I,  No.  6  6-7,  1883. 

370  Forbes,  Bull.  III.  State  Lab.  Nat.  Hist.,  I,  No.  3,  115-117,  1903. 

371  Aughey,  1st  Rept.  V.  8.  Entom.  Com.,  15,  1878. 

373  Gabrielson,  Wilson  Bull.,  XXV,  1(5-176,  1913. 
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Brown  Thrasher  ( Toxostoma  rufum) ;  121  stomachs;  vege¬ 
table  matter,  35%;  fruit,  8%,  mostly  cultivated;  grain,  3%; 
animal  matter,  63%;  Coleoptera,  31%;  Orthoptera,  12%; 
caterpillars,  12%;  bugs,  spiders  and  millipeds,  6%;  takes 
some  poison  ivy;  mineral  matter,  2%. 373  Illinois,  64  stom¬ 
achs,  June,  July  and  August;  fruit,  38%;  insects,  about  50%; 
beneficial  elements  in  food,  33% ;  harmful,  26% ;  neutral, 
41%. 374  Four  from  a  canker-infested  orchard;  myriapods, 
6%;  insects,  94%;  cankerworms,  10%;  other  Lepidoptera, 
10% ;  Coleoptera,  64%. 375  In  636  stomachs,  insects  and  allies, 
64%,  half  beetles,  remainder  grasshoppers,  caterpillars,  bugs 
and  spiders;  fruit,  wild  and  cultivated,  3%. 376  Seen  eating 
locusts  in  Nebraska.377  Of  38  stomachs  from  cotton  districts, 
only  1  contained  a  cotton-boll  weevil.378  Gabrielson  has  pub¬ 
lished  a  detailed  account  of  the  feeding  of  nestlings  of  this 
species.379  California  Thrasher  ( T .  redivivum ) ;  82  stomachs; 
vegetable  matter,  59%;  fruit,  18%;  seeds  of  poison  oak  and 
other  Rhus,  14% ;  miscellaneous  vegetable  matter,  26% ;  ani¬ 
mal  matter,  41%;  predaceous  beetles,  3.8%;  other  beetles, 
6%;  Hymenoptera,  12%,  !/2  ants;  Lepidoptera,  8%;  flies,  6%; 
spiders  and  myriapods,  6%.380 

Pearly-eyed  Thrasher  ( Margarops  juscatus  fuscatus) ;  38 
stomachs,  Porto  Rico;  animal  matter,  12.81%;  Orthoptera, 
2.75%;  weevils,  1.36%;  spiders,  2.63%;  crustaceans,  a  tree 
toad  and  2  lizards,  1.45%;  vegetable  matter,  87.19%,  mainly 
wild  fruits,  of  no  commercial  value.381 

,T*  Judd,  Yearbook  77.  S.  Dept.  Agric.  for  1895,  411-415;  77.  8.  Biol. 
Surv.,  Bull.  17,  105-106,  1902.  Beal,  77.  8.  Biol.  Surv.,  Bull.  30,  55, 
1907. 

3.4  Forbes,  Bull.  III.  State  Lab.  Nat.  Hist.,  I,  No.  3,  127-137, 
1903. 

3.5  Forbes,  ibid.,  No.  6,  7,  1883. 

370  Beal,  Farmers’  Bull.  630,  7,  1914.  Farmers’  Bull.  513,  11, 
1913. 

377  Aughey,  1st  Kept.  77.  /S'.  Entom.  Com.,  15,  1878. 

378  Howell.  77.  S.  Biol.  Surv.,  Bull.  29,  23,  1907;  Bull.  25,  15,  1906. 
Bajley,  Bull.  22,  16,  1905. 

879  Gabrielson,  Wilson  Bull.,  June,  1912,  65-94. 

380  Beal,  77.  /S'.  Biol.  Surv.,  Bull.  30,  56,  1907. 

381  Wetmore,  77.  S.  Dept.  Agric.,  Bull.  326,  89,  1916. 
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Family  Troglodituy®.  Wrens 


The  Wrens  are  mostly  highly  insectivorous,  the  insects  taken 
by  them  being  chiefly  noxious  species,  the  vegetable  portion 
of  their  food  being  insignificant.382  In  California,  95%  of 
their  food  consists  of  insects.383 

The  following  table  is  compiled  from  Beal’s  report  on  birds 
in  relation  to  the  fruit  industry  in  California:  384 


Number  of  stomachs 


Vegetable  matter . 

Fruit,  mostly  wild . 

Seeds  . 

Animal  matter . 

Hymenoptera . . 

Coleoptera,  mostly  harmful  species 

Lepidoptera . .  •  • 

Hemiptera . 

Orthoptera  .  .  .  .  .  •  • 

Diptera  . 

Odonata  .  . 

Miscellaneous  insects  .  .  .  . 

Spiders . 

Snails . 


53 

36 

146 

41 

Western  Marsh  Wren 
Telmatodytes 
palustris  plesius 

Western  House  Wren 
Troglodytes  a&lon 
parkmani 

Bewick  Wren 
Thyomanes  bewicki 
bewicki 

Cactus  Wren 
Heleodytes  brun- 
neicapilius  couesi 

Food  percentages 

2 

2 

3 

17 

13 

4 

98 

97 

97 

83 

8 

17 

27 

16 

20 

21 

27 

17 

24 

12 

5 

29 

33 

31 

5 

X 

5 

4 

15 

X 

6 

X 

11 

is 

X 

5 

X 

X 

X 

X 

Aughey  reports  the  following  species  as  feeding  their  young 
with  locusts  in  Nebraska:  Rock  Wren  ( Salpinctes  obsoletus 
obsoletus ),  Carolina  Wren  ( Thyrothorus  ludovidanus  ludo- 
vidanus) ,  Bewick  Wren  ( Thyomanes  bewicki  bewicki),  House 
Wren  ( Troglody  tes  aedon  aedon),  Western  House  Wren  (T.  a. 
parkmani )  and  Long-billed  Marsh  Wren  ( Telmatodytes 
palustris  palustris ) ;  also  found  13  locusts  in  the  stomach  of 
one  adult  Winter  Wren  (N annus  hiemalis  hiemalis)  .381 


385  Beal,  V.  8.  Biol.  Surv., Bull.  30,  57,  1907 

***  Beal,  Yearbook  V.  8.  Dept.  Agnc.  for  1898,  343. 

***  Beal,  U.  8.  Biol.  Surv.,  Bull.  30,  1907. 

"“Aughey,  1st  Kept.  U.  8.  Entom.  Com.,  18,  1878. 
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Cactus  Wren  ( Heleodytes  brunneicapillus  couesi ) ;  remains 
of  a  lizard  in  1  and  of  a  tree  toad  in  another.386  Rock  Wren 
( Salpinctus  obsoletus  obsoletus)  and  Dotted  Canyon  Wren 
( Catherpes  mexicanus  punctulatus) ;  food  habits  similar  to 
those  of  other  Wrens,  as  shown  by  examination  of  stomach 
contents.387  Carolina  Wren  ( Thyrothorus  ludovicianus  ludo- 
vicianus) ;  1  stomach;  contained  grasshoppers,  caterpillars  and 
beetles.388  Of  17  from  cotton  districts,  6  contained  8  cotton- 
boll  weevils.389 

House  Wren  (Troglodytes  aedon  aedon) ;  88  stomachs;  in¬ 
sects  and  allies,  98%,  %  grasshoppers  and  beetles,  *4  cater¬ 
pillars,  bugs  and  spiders;  vegetable  debris,  2%. 390  Twenty 
Maryland  stomachs;  grasshoppers  and  crickets,  27%;  moths, 
cutworms  and  allied  larvae,  19%;  beetles,  11%;  bugs,  9%; 
ants,  8% ;  Mayflies,  2% ;  miscellaneous  insects,  2% ;  spiders, 
21% ;  snails,  1%.391  Stomachs  from  a  canker-infested  orchard; 
insects,  93%;  cankerworms;  5%;  other  Lepidoptera,  59%; 
Diptera,  4%;  ants,  5%;  Hemiptera,  13%;  Coleoptera,  10%; 
spiders,  6%;  myriapods,  1%.392  The  feeding  of  the  nestlings 
has  been  described  in  many  publications.393 

The  year  1925  witnessed  a  vigorous  discussion  of  the  House 
Wren  in  some  of  the  bird  magazines.  This  small  bird  is  pos¬ 
sessed  of  a  very  pugnacious  disposition,  sometimes  fighting 
even  unto  death,  much  given  to  driving  other  birds,  even  those 
larger  than  itself,  from  its  nesting  site,  in  this  respect  differ¬ 
ing  only  in  degree,  not  in  kind,  from  some  other  birds.  Its 
desire  to  maintain  exclusive  control  of  the  territory  surround¬ 
ing  its  home  is  instinctive,  and  is  shared  not  only  by  other 


383  Storer,  Condor,  XXII,  159,  1920. 

387  Beal,  V.  8.  Biol.  8urv.,  Bull.  30,  65-66,  1907. 

338  Judd,  U  8.  Biol.  Surv.,  Bull.  30,  107,  1902. 

389  Bailey,  U.  8.  Biol.  Surv.,  Bull.  22,  16,  1905.  Howell,  V.  S.  Biol. 
Surv.,  Bull.  25,  14,  1906;  Bull.  29,  22,  1907. 

390  Beal,  Farmers'  Bull.  630,  6,  1915.  Judd,  Yearbook  U.  8.  Dept. 
Agric.  for  1895,  416-418.  Farmers'  Bull.  513,  10,  1913.  Oldys,  Year¬ 
book  U.  8.  Dept.  Agric.  for  1902,  216. 

391  Judd,  V.  8.  Biol.  Surv.,  Bull.  17,  107,  1902. 

383  Forbes,  Bull.  III.  State  Lab.  Nat.  Hist.,  I,  No.  6,  8-9,  1883. 

393  See,  for  example,  Allen,  Condor,  XXIII,  166,  1921.  Prescott, 
Bird-Lore,  XV III,  360-361,  1916. 
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birds,  but  by  some  fishes  and  mammals.  This  instinct,  when 
the  resulting  warfare  is  directed  against  other  species  that 
come  into  close  competition  in  the  matter  of  food,  is  of  dis¬ 
tinct  value  to  the  species  possessing  it.  Coupled  with  this 
trait,  in  case  of  the  House  Wren,  is  a  propensity  for  destroy¬ 
ing  the  eggs  of  other  birds  nesting  in  its  vicinity.  This,  also, 
is  shared  by  some  other  birds.  It  is  probable  that  under  per¬ 
fectly  normal  conditions  these  bad  habits  of  the  Wren  do 
little  damage,  which  is  evidenced  by  the  fact  that  many 
other  species  of  birds  have  continued  to  exist  in  large  num¬ 
bers  within  the  breeding  range  of  the  Wren,  and  the  Wren 
has  not  in  most  localities  unduly  increased  in  numbers.  It 
is  not  unlikely  that  in  some  localities  the  encouragement  of 
the  House  Wren  by  the  erection  of  too  many  nesting  boxes 
adapted  especially  to  its  needs  and  not  convenient  for  the 
use  of  most  other  birds  may  have  caused  its  increase  to  such 
an  extent  as  to  make  it  a  menace  to  other  bird  life,  in  which 
case  the  remedy  is  obvious.  A  bird  so  useful  because  of  its 
food  habits  and  so  desirable  for  esthetic  reasons,  should  not 
be  subjected  to  general  persecution  because  it  is  harmful  in 
some  localities,  nor  should  it  be  destroyed  simply  because  it 
does  drive  away  some  other  birds  or  destroy  their  eggs.  If 
we  are  to  annihilate  every  species  of  bird  that  in  the  sharp 
competition  for  food  and  nesting  sites — for  suitable  environ¬ 
ment  in  which  to  rear  their  young — attack  other  species,  we 
shall  have  few  species  left  to  carry  on  their  work  so  neces¬ 
sary  to  the  welfare  of  the  human  race.  A  great  many  useful 
species  do  more  or  less  damage  to  other  useful  species.  Nature 
has  its  cruel,  as  well  as  its  beneficent  phases,  and  the  two  are 
so  interwoven  that  it  is  impossible  to  unscramble  them. 


so*  See  especially,  for  the  prosecution:  Sherman,  Bird-Lore,  XXVII, 
97-100,  1925;  Wilson  Bull. ,  XXXVII,  129-132  192E >  =  Wmgle  Bird- 
T.nrp  XXVII  170  239-241,  1925 ;  Wilson  Bull XXXVII,  160-lo3, 
1925;  Swanson,  Bird-Lore,  XXVII  243-244,  1925 ;  Greaser  Bird-Lore, 
XXVT1  163-167  1925 ;  Reed,  Bird-Lore,  XXVII,  168-169,  19-5 , 

B, loil'BwiLoti.  XXVII,  237:239,  1925; 

XXVII  ’  245,  1925 ;  Watt,  Bird-Lore,  XXVII,  171,  1925 ;  Chapman, 
Bird-Lore,  XXVII,  203,  1925. 
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Long-billed  Marsh  Wren  ( Telmatodytes  palustris  palustris) ; 
5  stomachs;  contained  insects  and  spiders;  mostly  spiders  and 
beetles;  minor  part  Hemiptera,  Diptera  and  Hymenoptera.395 


Family  CerthiidjE.  Creepers 

Brown  Creeper  ( Certhia  familiaris  americana) ;  food  con¬ 
sists  of  minute  insects  and  insect  eggs,  cocoons,  etc.396  One 
stomach  contained  beetles,  sawflies,  flying  ants,  spiders  and 
pine  seeds.397  A  pair  were  observed  to  carry  27  distinguish¬ 
able  locusts  to  their  young  in  1  hour.398  California  Creeper 
( C .  /.  occidentalis ) ;  of  7  stomachs,  only  1  contained  any  vege¬ 
table  matter  (seeds,  19%);  food  consisted  of  small  beetles 
(including  many  weevils),  wasps,  ants,  bugs  and  a  few 
spiders.399 


Family  Sitthxe.  Nuthatches 


Feed  largely  on  small,  harmful  insects  and  their  eggs  and 
larvse;  take  also  galls,  seeds  and  wild  fruits.400  White-breasted 
Nuthatch  (Sitta  carolinensis  carolinensis) ;  34  stomachs;  in 
winter,  insects,  25.7%;  seeds,  67.4%;  in  spring,  insects,  79.5%; 
seeds,  13.5%.401  Food  for  the  year,  50%  insects  and  spiders, 
mostly  harmful  species;  grain,  10%,  chiefly  waste;  vegetable 
food  over  ^2  acorns  and  other  nuts  and  large  seeds.402  Slender- 
billed  Nuthatch  (S.  c.  aculeata ) ;  food  substantially  same  as 
that  of  Pygmy  Nuthatch.403  Four  Nebraska  stomachs  aver¬ 
aged  23  locusts,  4  other  insects  and  4  seeds  each.404 

Red-breasted  Nuthatch  (S.  canadensis) ;  food  like  that  of 


395  Judd,  U.  8.  Biol.  Surv.,  Bull.  17,  107,  1902. 

U.  S.  Dept.  Agric.,  Farmers'  Bull.  513,  10,  1913.  Beal,  Yearbook 
V.  8.  Dept.  Agric.  for  1900,  296. 

387  Judd,  U.  8.  Biol.  Surv.,  Bull.  17,  107,  1902. 

*»8  Hughey,  1st  Kept.  U.  8.  Entom.  Com.,  17,  1878. 

390  Beal,  U.  8.  Biol.  Surv.,  Bull.  30,  66,  1907. 

400  Beal,  U.  8.  Biol.  Surv.,  Bull.  30,  66-67,  1907. 

401  Sanderson,  Auk,  XV,  144-145,  1898.  Barrows,  Michigan  Bird  Life, 
687-692.  Judd,  U.  8.  Biol.  Surv.,  Bull.  17,  107,  1902. 

™  Farmers'  Bull.  513,  9,  1913. 

403  Beal,  U.  8.  Biol.  Surv.,  Bull.  30,  68,  1907. 

"‘Aughey,  1st  Rept.  U.  8.  Entom.  Com.,  17,  1878. 
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the  Pygmy  Nuthatch.405  Seen  twice  eating  locusts  in  Ne¬ 
braska.406  Found  feeding  extensively  on  spruce  seeds  in 
October;  1  stomach  contained  3  seeds.407  Pygmy  Nuthatch 
(, S .  pygmcea  pygmcea)-,  31  stomachs;  seeds,  17%,  largely 
coniferous;  animal  matter,  83%;  Hymenoptera,  38%,  mostly 
wasps,  a  few  ants;  Hemiptera,  23%,  largely  spittle  insects; 
Coleoptera,  12%,  chiefly  weevils,  with  some  useful  beetles; 
caterpillars,  8%;  spiders,  1%.408 


Family  Parid.e.  Titmice,  Chickadees 

Tufted  Titmouse  ( Bceolophus  bicolor ) ;  1  Maryland  stom¬ 
ach;  several  blueberries,  a  beetle  and  a  cutworm.409  One  from 
Texas  contained  a  cotton-boll  weevil.410  Four  from  Nebraska 
averaged  65  locusts,  4  other  insects  and  a  few  seeds.411  Black- 
crested  Titmouse  ( B .  inornatus  inornatus) ;  76  stomachs;  veg¬ 
etable  matter,  57% ;  fruit,  32% ;  grain,  1.5% ;  weed  seeds,  galls 
and  rubbish,  24%;  animal  matter,  43%;  Hemiptera,  12% 
(black  olive  scale,  5%  for  the  season,  34%  in  August) ;  Lepi- 
doptera,  11%,  mostly  caterpillars;  Coleoptera,  7%,  all  harm¬ 
ful  species;  ants,  4%;  wasps,  6%;  other  insects,  5%,  spiders, 
12  Seen  feeding  on  locusts  and  other  insects  in  Ne¬ 
braska413  and  on  sunflower  seeds  in  California.414 

Chickadee  (. Penthestes  atricapilhcs  atricapillus) ;  70%  of 
food  insects;  seeds,  30%,  largely  of  conifers,  a  few  poison  ivy 
and  some  weed  seeds.415  In  289  stomachs,  caterpillars,  moths 
and  their  eggs,  68%;  wild  fruit,  32%.416  Two  stomachs  from 


105  Beal,  Bull.  30,  68. 

400  Aughey,  1st  Rept.  17. 

407  Averill,  Auk,  V,  118,  1888. 

408  Beal  Bull.  30,  67-68. 

409  Judd,  U.  8.  Biol.  Surv.,  Bull.  17,  107,  1902^ 

410  Howell,  U.  8.  Biol.  Surv.,  Bull.  29,  2-,  1907 

471  Auehev  1st  Rept.  V.  8.  Entom.  Com.,  lb,  1»1».  „  n 

479  Befl  t/.  f.  Biol.  Surv.,  Bull.  30,  70,  1907;  Yearbook  V.  S.  Dept. 

Agric.  for  1904,  253. 

478  Aughey,  1st  Repi ^  16. 

414  Jordan,  Condor,  XX\  11,  241,  la^o.  Barrows  Michigan 

415  U  S  Bept  Agric.,  Farmers'  Bull.  513,  9,  1913.  Barrows,  micmyun 

Bird  Life,  695-696  1912. 

470  Beal,  Farmers  Bull.  630,  5-b,  lulu. 


282 


PASSERES.  PERCHING  BIRDS 


a  canker-infested  orchard;  cankerworms,  61%;  Coleoptera, 
39%.417  Between  200  and  300  cankerworms  in  1  stomach; 
450  plant-louse  eggs  in  another.418  In  28  stomachs,  winter 
food,  39%  vegetable  matter;  no  seeds;  in  spring,  wholly  in¬ 
sectivorous.419  Winter  food,  *4  vegetable  matter,  mostly  buds 
taken  with  plant  lice;  insects,  50%;  eggs  of  plant  lice,  20%; 
spiders  and  their  eggs;  over  450  plant-louse  eggs  taken  by  1 
bird  in  1  day;  10  birds  probably  take  over  100,000  eggs  during 
a  winter.420  Long-tailed  Chickadee  (P.  a.  septentrionalis ) ;  9 
Nebraska  stomachs  averaged  53  locusts  and  6  other  insects 
each.421  Of  6  Utah  stomachs,  3  contained  alfalfa  weevils; 
most  of  the  food  unrecognizable  but  included  large  numbers 
of  plant  lice.422 

Carolina  Chickadee  (P.  carolinensis  carolinensis) ;  7  stom¬ 
achs;  all  contained  insects  and  insect  eggs;  4  contained  seeds 
of  mulberry,  pine  and  ragweed.423  Mountain  Chickadee  (P. 
gambeli  gambeli ) ;  food  much  the  same  as  that  of  other  Chicka¬ 
dees.424  Chestnut-sided  Chickadee  (P.  rufescens,  subspecies) ; 
57  stomachs;  fruit,  8%;  seeds,  20%;  miscellaneous  vegetable 
matter,  7%;  caterpillars,  18%  (53%  in  August);  Hemiptera, 
25%;  wasps,  13%;  beetles,  2%;  spiders,  7%  (16%  in  Au¬ 
gust)  .425 

Bush-tit  and  California  Bush-tit  ( PsaUriparus  minimus 
minimus,  P.  m.  calif ornicus) ;  feed  largely  on  plant  lice  and 
scale  insects;  special  foes  of  the  black  olive  scale  in  Califor¬ 
nia.426  In  253  stomachs  from  California,  fruit,  1%;  seeds  of 
poison  oak,  galls  and  rubbish,  18%;  Hemiptera,  44%  (scale 
insects,  19%) ;  beetles,  10%,  mostly  harmful  species;  Lepi- 


417  Forbes,  Bull.  III.  State  Lab.  Nat.  Hist.,  I,  No.  6,  8,  1883 

418  Judd,  V.  S.  Biol.  Surv.,  Bull.  17,  10S,  1902. 

419  Sanderson,  Auk,  XV,  144-155,  1898. 

•“"Weed,  N.  Hamp.  Agric.  Exper.  Sta.,  Bull.  54.  Beal,  Yearbook 
V.  S.  Dept.  Agric.  for  1900,  296. 

421  Aughey,  1st  Rept.  V.  S.  Entom.  Com.,  17,  1878. 

422  Kalmbach,  U.  S.  Dept.  Agric.,  Bull.  107,  42-43,  1914 

423  Judd,  V.  S.  Biol.  Surv.,  Bull.  17,  107-108,  1902. 

424  Beal,  U.  S.  Biol.  Surv.,  Bull.  30,  71,  1907. 

428  Beal,  ibid..,  pp.  70-71. 
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doptera,  16%;  Hymenoptera,  1.5%;  miscellaneous  insects  and 
spiders,  8%.427  In  66  stomachs,  insects,  83%,  mostly  inju¬ 
rious.428 

Blue  Titmouse  ( Parus  caeruleus ) ;  3  in  Switzerland  ate  from 
8,000  to  9,000  insects  daily;  in  raising  their  family  a  pair 
will  destroy  24,000,000  insects  in  a  year.429  Often  damages 
fruit.430  Great  Titmouse  (P.  major),  Europe;  attacks  other 
birds  and  damages  fruit.431 


Family  Cham^id.e.  Wren-tits 

Wren-tits  ( Chamcea  fasciata,  subspecies);  165  stomachs; 
fruit,  20% ;  poison  oak  seeds,  16% ;  weed  seeds,  galls  and 
rubbish,  11%;  Hymenoptera,  23%,  y%  ants,  wasps;  beetles, 
10%  (9%  harmful  species);  Hemiptera,  7%;  miscellaneous 
insects,  3%;  spiders,  2%.432 


Family  Sylviuye.  Warblers,  Kinglets  and  Gnatcatchers 

Kinglets  are  “useful  insectivorous  midgets.”  433  Food 
mostly  small  tree  insects,  such  as  plant  lice  and  scale  insects, 
with  weevils,  insect  eggs,  etc.434  Golden-crowned  Kinglet 
( Regulus  satrapa  satrapa) ;  9  stomachs;  no  vegetable  mat¬ 
ter;  insect  food  as  usual  with  closely  related  species.435  Seen 
feeding  on  locusts  in  Nebraska.436  Ruby-crowned  Kinglet 
(R  calendula  calendula) ;  294  stomachs;  fruit,  1%;  poison  oak 
and  leaf  galls,  4%;  animal  matter,  94%  (100%  in  November, 
70%  in  January) ;  Hymenoptera,  32%;  Hemiptera,  26%;  bee¬ 
tles,  13%  (11%  harmful  species);  Lepidoptera,  3%;  Diptera, 


Beal,  U.  8.  Biol.  Surv.,  Bull.  30,  74-80,  1907. 

428  Beal,  V.  8.  Dept.  Agric.,  Bull.  630,  5-0,  1915 
428  Hewitt,  Ottawa  Naturalist,  XXVII,  164,  1914. 

430  Taylor,  Proc.  Brit.  Col.  Entom.  Soc.,  1913,  39-4D. 

431  Palmer,  Yearbook  U.  8.  Dept.  Agric  for  1898,  104-105. 

483  Beal.  U.  8.  Biol.  Surv.,  Bull.  30,  71-74,  1907. 

433  Judd,  V.  8.  Biol.  Surv.,  Bull.  17,  108,  1902. 

434  Beal,  Yearbook  V.  8.  Dept.  Agric.  for  1904,  254. 

435  Beal,  U.  S.  Biol.  Surv.,  Bull.  30,  84,  1907. 

488  Aughey,  1st  Rept.  V.  8.  Entom.  Com,.,  lb, 
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17%;  spiders,  etc.,  2%.437  One  Nebraska  stomach  contained 
29  locusts,  with  other  insects.438 

Blue-gray  Gnatcatcher  ( Polioptila  ccerulea  ccerulea) ;  3 
stomachs;  contained  beetles,  jointworms,  flies,  caddisflies, 
etc.439  Twice  seen  feeding  on  locusts  in  Nebraska.440  West¬ 
ern  and  California  Gnatcatchers  (P.  c.  obscura,  P.  califor- 
nica) ;  60  stomachs,  30  of  each;  contents  similar;  1  contained 
Rhus  seeds,  92%;  3  contained  a  little  vegetable  matter;  of 
the  total  food  of  all,  Hemiptera,  64%,  all  harmful  species; 
wasps  and  ants,  16%;  beetles,  7%,  mostly  harmful;  cater¬ 
pillars,  5%;  other  insects  and  spiders,  6%.441 


F amily  TuRDim®.  Thrushes,  Solitaires,  American  Robins, 

Bluebirds,  etc. 

The  following  table  has  been  compiled  from  Aughey’s  re¬ 
port  on  the  food  of  Nebraska  birds:  442 


Robin.  Planesticus  migratorius  migratorius  . 

Wood  Thrush.  Hylocichla  mustelina . 

Hermit  Thrush.  Hylocichla  guttata  pallasi 
Olive-backed  Thrush.  Hylocichla  ustulata  swainsoni 
Veery.  Hylocichla  fuscescens  fuscescens  .... 

Bluebird.  Sialia  sialis  sialis . 

Mountain  Bluebird.  Sialia  currucoides  .... 
Townsend  Solitaire.  Myadestes  townsendi  . 


Number  of 
stomachs 

Average  number 
of  locusts 

Seen  eating 
locusts 

Average  number 
of  other  insects 

Average  number 
of  seeds 

6 

45 

14 

2 

3 

22 

4 

1 

19 

16 

2 

27 

12 

2 

36 

29 

3 

22 

6 

X 

X 

The  following  table  has  been  compiled  from  Beal’s  minutely 
detailed  reports  on  the  food  of  various  members  of  this 
family:  443 


43T  Beal,  U.SBiolSurv  Bull.  30,  81-85,  1907.  Beal  and  McAtee, 
Farmers'  Bull.  506,  34-35,  1912.  Farmers’  Bull.  513,  8  1913 
438  Aughey,  1st  Rept.  V.  8.  Entom.  Corn.,  16,  1878. 

™  Judd,  U.  8.  Biol.  Surv.,  Bull.  17,  108,  1902 

440  Aughey,  1st  Rept.,  supra,  16. 

441  Beal,  V.  8.  Biol.  8urv.,  Bull.  30,  84-86,  1907 
Aughey,  1st  Rept.  U.  8.  Entom.  Com.,  1878. 

rr  o1,  ‘‘F°od  •  of  Robins  and  Bluebirds  of  the  United  States,” 
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Mountain  Bluebird 
Sialia  currucoides 


Western  Bluebirds 
Sialia  mexicana, 
various  subspecies 


Eastern  Bluebird 
Sialia  sialis  sialia 


Varied  Thrushes 
Ixoreus  nsevius, 
2  subspecies 


Robins 

Planesticus  migra- 
torius,  several 
subspecies 


Hermit  Thrushes 
Hylocichla  guttata, 
various  subspecies 


Olive-backed  and 
Russet-backed 
Thrushes 

Hylocichla  ustulata 
ustulata  and  H.  u. 


swainsom 


Gray-cheeked  and 
Bicknell  Thrushes 
Hylocichla  alicise 
alicise  and  H.  a. 
bicknelli 


Veery  and  Willow 
Thrush 

Hylocichla  fusces- 
cens  fuscescens  and 
H.  f.  salicicola 


Wood  Thrush 
Hylocichla  mustel- 
lina 


Townsend  Solitaire 
Myadestes  town- 
sendi 


PK 
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*  The  poison  ivy  and  oak  seeds  not  destroyed  iu  eating  them. 
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Townsend  Solitaire  ( Myadestes  townsendi) ;  observed  eat¬ 
ing  cedar  berries  in  New  Mexico.444  In  autumn,  in  New 
Mexico,  food  mostly  pine  seeds,  cedar  berries  and  a  few 
insects.445  In  summer,  feeds  almost  entirely  on  insects,  catch¬ 
ing  them  on  the  wing,  hence  has  sometimes  been  called  the 
Fly-catching  Thrush.448 

Wood  Thrush  ( Hylocichla  mustelina ) ;  22  stomachs,  Illi¬ 
nois;  food  chiefly  insects,  Coleoptera  largely  predominating; 
ants,  Lepidoptera  and  Diptera  next,  in  approximately  equal 
proportions ;  Orthoptera  and  Hemiptera  next ;  myriapods, 
12%;  fruit,  20%.447  Gray-checked  Thrush  ( Hylocichla 
alicice  alicice) ;  3  Maryland  stomachs;  sawfly  larvae,  ants, 
caterpillars,  Mayflies,  beetles,  etc.448  Ten  Illinois  stomachs; 
insects,  93%;  ants,  43%;  caterpillars,  15%;  craneflies  and 
larvae,  9%;  Coleoptera,  18%,  only  1%  useful  species;  grass¬ 
hoppers,  3%;  myriapods,  2%;  snails,  5%.449 

Russet-backed  Thrush  ( H .  ustulata  ustulata ) ;  157  stom¬ 
achs,  California;  vegetable  matter,  48%,  mostly  taken  by 
adults  only  during  the  nesting  season,  while  feeding  their 
young  on  insects;  a  few  seeds;  animal  matter,  52%;  Coleop¬ 
tera,  14%  (3%  useful  species) ;  ants,  16% ;  other  Hymenop- 
tera,  Hemiptera,  Diptera,  Orthoptera  and  spiders,  12% ;  sala¬ 
mander  bones  in  l.450  Olive-backed  Thrush  ( H .  u.  swain- 
soni) ;  6  stomachs,  Illinois;  April  and  May,  food  similar  to 
that  of  the  Russet-backed  Thrush;  September,  fruit,  60%, 
largely  wild,  y2  wild  grapes;  Hymenoptera,  19%  (ants,  7%) ; 
caterpillars,  12%;  Coleoptera,  18%  (Carabid®,  3%;  leaf 
chafers,  3%;  curculios,  2%) ;  Hemiptera,  2%.451  Two  Mary¬ 
land  stomachs;  ants,  wasps,  beetles  and  spiders.452 

444  Cockerell,  N.  Mex.  Agric.  Exper.  Sta.,  Bull.  37,  41,  1901. 

444  Coues,  Birds  of  the  Colorado  Valley,  46,  1878. 

444  Coues,  Birds  of  the  Northwest,  95,  1874. 

♦"Forbes,  Bull.  III.  State  Lab.  Nat.  Hist.,  I,  No.  3,  137-139,  1903. 

448  Judd,  U.  S.  Biol.  Surv.,  Bull.  17,  108,  1902. 

449  Forbes,  Bull.  III.  Lab.,  supra,  140-141. 

460  Beal,  U.  S.  Biol.  Surv.,  Bull.  30,  86-92,  1907;  Yearbook  U.  S. 
Dept.  Agric.  for  1904,  251.  Farmers'  Bull,  513,  8,  1913. 

451  Forbes,  Bull.  III.  Lab.,  supra,  141-142. 

♦“Judd,  V,  S.  Biol,  Surv.,  Bull.  17,  108,  1902. 
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Alaska  and  other  Hermit  Thrushes  ( H .  guttata,  subspecies) ; 
68  stomachs,  California;  vegetable  matter,  44%;  wild  and 
waste  fruit,  29%;  seeds,  14%,  including  poison  oak;  animal 
matter,  56%;  Hymenoptera,  24%,  mostly  ants;  caterpillars, 
10%;  harmful  Coleoptera,  11%,  %  weevils,  a  few  useful 
species;  other  insects  and  spiders,  12%;  salamander  bones 
in  l.453  Hermit  Thrush  ( H .  g.  pallasi) ;  21  stomachs,  Illinois; 
insects,  84%;  ants,  15%;  Lepidoptera,  19%;  Diptera,  3%; 
Coleoptera,  30%  (Carabidae,  11%);  grasshoppers,  7%454 

Porto  Rican  Thrush  (Mimocichla  ardosiacea  portoricensis) ; 
42  stomachs,  Porto  Rico;  animal  matter,  36.54%;  mole  crick¬ 
ets,  0.86%;  other  Orthoptera,  0.36%;  beetles,  3.86%;  cut¬ 
worms  and  other  caterpillars,  12.25%;  ants,  0.93%;  bugs, 
2.64%;  earwigs  and  myriapods,  4.61%;  snails,  2.62%;  lizards 
and  tree  toads,  8.41%;  vegetable  matter,  63.46%,  mostly 
wild  fruits  of  no  commercial  value.455  Black  Thrush  or 
European  “Blackbird”  ( T urdus  merula  merula ) ;  introduced 
into  New  Zealand,  where  it  damages  small  fruits.458 

Robins,  where  overabundant  and  where  fruit  is  scarce,  espe¬ 
cially  cherries,  sometimes  destroy  much  fruit,  but  they  prefer 
wild  fruit,  as  do  most  fruit-eating  birds.  They  do  very  little 
damage  to  the  large  fruit-growers,  as  a  rule,  because  their 
numbers  are  too  small  in  comparison  with  the  total  quantity 
of  fruit  in  the  orchards,  and  such  as  they  take  during  the 
short  fruit  season  is  well  paid  for  by  the  good  they  do  during 
the  balance  of  the  year;  but  the  single  tree  of  the  small  owner 
may  suffer  greatly  when  not  surrounded  by  other  fruit  trees 
to  share  the  burden  of  the  depredations.  The  planting  of  wild 
fruits  about  the  orchards  has  been  strongly  urged,  as  this 
helps  keep  the  birds  from  the  cultivated  varieties,  yet  retains 
their  services  in  the  destruction  of  insects  and  other  pests. 


453  Beal,  V.  8.  Biol.  Surv.,  Bull.  30,  92-93,  1907. 

454  Forbes,  Bull.  III.  Lab.,  supra,  139-140 

455  Wetmore,  U.  8.  Dept.  Agnc.,  Bull.  326,  9~  1J10. 

4W  Palmer,  Yearbook  U.  8.  Dept.  Agnc  for  1898,  1 06.  „ 

;o  Attract  Birds  and  Protect  Fruit,”  Mass.  State  Board  Agnc.,  Eco 
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Robin  (eastern  form,  Planesticus  migratorius  migratorius) ; 
114  Illinois  stomachs  examined  by  Forbes;  food  almost  en¬ 
tirely  insects  from  February  to  May  inclusive;  after  May, 
64%  fruit,  wild  and  cultivated;  for  the  year,  useful  insects, 
36%;  injurious  insects,  43%;  neutral  insects,  21%.  The  fol¬ 
lowing  table  has  been  compiled  from  Forbes’  reports:  457 


Number  of  stomachs 

11 

9 

17 

15 

13 

14 

20 

12 

3 

Oct. 

Months 

Feb. 

Mch. 

April 

May 

June 

July 

Aug. 

Sept. 

and 

Dec. 

Food  percentages 

Total  insects . 

99 

80 

93 

42 

20 

43 

22 

43 

Hemiptera . 

3 

X 

Dmtera . 

76 

37 

8 

7 

1 

Total  undifferentiated  caterpillars 

14 

30 

25 

17 

17 

5 

6 

Cutworms . 

Cankerworma . 

X 

20 

28 

7 

Coleoptera . 

X 

43 

21 

7 

2 

Orthoptera . 

X 

5 

10 

2 

Total  Hymenoptera  (ants)  .  . 

1 

15 

35 

Spiders . 

Myriapods . 

1 

1 

5 

i 

Earthworms . 

X 

X 

Undifferentiated  fruit  .... 

X 

55 

79 

56 

70 

Wild  fruit . 

Wild  grapes . 

Grapes . 

Raspberries . 

8 

X 

52 

53 

Cherries . 

Apples . 

47 

X 

In  stomachs  from  a  canker-infested  orchard,  caterpillars, 
54%;  from  elsewhere,  caterpillars,  23%.4S8  In  330  stomachs, 
animal  matter,  42%;  beetles,  19%,  %  useful;  grasshoppers, 
10%  (30%  in  August);  caterpillars,  6%;  vegetable  matter, 
58%  (wild  fruits,  47%;  cultivated  fruits  in  June  and  July, 
25%). 459  At  Marshall  Hall,  Maryland,  the  fruit  item  was 
wild  berries,  in  11  stomachs  that  contained  many  harmful 


nomic  Biology,  Circular  Number  49,  1916.  Edson,  “Fruits  for  Birds,” 
Bird-Lore,  XVII,  448-449,  1918.  Beal,  “A  List  of  Trees,  Shrubs,  Vines 
and  Herbaceous  Plants  Native  to  New  England  Bearing  Fruit  or  Seeds 
Attractive  to  Birds,”  Bird-Lore,  XIV,  201-203,  1912. 

157  Forbes,  Bull.  III.  State  Lab.  Nat.  Hist.,  I,  No.  3,  1903;  No.  6, 
1883. 


458  Forbes,  ibid.,  No.  6,  18-19. 

460  Beal,  Farmers'  Bull.  54.  38,  1898. 

4811  Judd,  U.  S.  Biol.  Surv.,  Bull.  17,  108-109,  1902. 
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insects.460  Some  stomachs  examined  in  1858,  taken  in  March 
and  April,  contained  only  insects,  90%  being  cranefly  larvae.461 
In  1200  stomachs,  vegetable  matter,  58%,  of  which  51%  was 
fruit,  %  of  it  wild.462  Detected  feeding  young  on  somewhat 
hairy  caterpillars.463  Robins  have  been  known  to  kill  small 
snakes.464 

Western  Robin  (P.  m.  propinqua) ;  71  stomachs,  California; 
vegetable  matter,  60%,  mostly  fruit,  largely  wild  and  waste; 
has  damaged  olive  crop  when  usual  food  was  scarce;  animal 
matter,  40%;  beetles,  13%  (54%  in  April;  weevils,  25%  in 
April) ;  caterpillars,  4% ;  miscellaneous  insects  and  a  few 
earthworms,  23%. 465  From  Utah,  41  April  stomachs;  alfalfa 
weevils,  14%;  caterpillars,  23.24%,  many  cutworms;  click 
beetles  and  wireworms,  11.1%;  flies,  5.97%;  earthworms, 
8.68%;  rubbish,  12%;  grain,  2.1%;  4  May  stomachs;  alfalfa 
weevils,  7.25%;  17  June  stomachs;  alfalfa  weevils,  23.77%; 
caterpillars,  20%;  rubbish,  25%;  18  July  stomachs;  alfalfa 
weevils,  9.39% ;  caterpillars,  37.72% ;  earthworms,  20% ;  rub¬ 
bish,  25%. 466  One  California  stomach;  192  cutworms.467 
Seen  eating  cedar  berries  in  New  Mexico,468  and  I  have  found 
them  in  the  mountains  of  Colorado  during  severe  winter 
weather,  fat  and  filled  with  cedar  berries. 

Bluebird  (Sialia  sialis  sialis) ;  205  stomachs;  insects  and 
allies,  76%;  beetles,  28%  (8%  useful);  grasshoppers,  22% 
(60%  in  August  and  September);  caterpillars,  11%.469  In 
655  stomachs,  insects,  68%;  beetles,  21%  (9%  useful) ,  grass¬ 
hoppers,  22% ;  caterpillars,  10% ;  spiders  and  myriapods,  6% ; 
vegetable  matter,  32%,  mostly  in  winter,  partly  wild  fruit. 

4®  Palmer,  Yearbook,  U.  S.  Dept.  Agric.  for  1898,  261,  quoting  Jenks. 

40  U.  S.  Dept.  Agric.,  513,  7,  197}3-fiS(fe|  ’ 

Yearbook  V.  8.  Dept,  for  I9?®,  303  ;  farmer*  Bull.  630,  3,  1915. 

Perrior.  Auk,  XVI,  284,  1899.  Miller,  ibid.,  362.  „„TTT 

«*  Simpson, Oologist,  XXIX,  402,  1912.  Marshall,  Bird-Lore,  XXIII, 

3°«’«  2St  V.  8.  Biol.  Surv.,  Bull.  30,  93-97,  1907 ;  Yearbook  V.  S. 

Dept.  Agric.  for  1904,  252-253.  „  in7  ao  ak  -1014 

«•  Kalmbach,  V.  8.  Dept.  Agric.,  Bull.  107,  43-45,  1914. 

467  Bryant,  Condor,  XV,  93,  1913. 

468  Cockerell,  N.  Mex.  Agric.  Exper.  Sta.,  Bull.  37,  41,  1901. 

449  Beal,  Farmers'  Bull.  54,  39,  1898.  >  d  77  kiq  7  iqiu 

470  Beal,  Farmers'  Bull.  630,  2-3,  1915.  Farmers  Bull.  513,  7,  1913. 
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Five  stomachs  from  a  canker-infested  orchard,  May;  spiders, 
2%;  insects,  98%;  cankerworms,  12%;  other  Lepidoptera, 
5%;  Coleoptera,  66%  (Carabidse,  23%;  vine  leaf  chafers, 
36%;  Chrysomelidae,  5%) ;  Hemiptera,  15%.471  In  108  stom¬ 
achs  from  Illinois,  every  month  except  January  and  Novem¬ 
ber;  Lepidoptera,  26%  (%  Noctuidse) ;  leaf  chafers,  3%; 
Orthoptera,  21%;  Ichneumons,  3%;  Carabidse,  7%;  soldier 
bugs,  3%;  ants,  4%;  spiders,  8%;  vegetable  matter,  13%.4T2 
Seven  Maryland  stomachs,  November  and  February;  of 
food  bittersweet,  woodbine,  sumac  and  poison  ivy  seeds;  all 
contained  insects.473 

Western  Bluebird  (S.  mexicanus  occidentalis) ;  187  stom¬ 
achs,  California;  animal  matter,  82%;  predaceous  beetles, 
12%;  other  beetles,  17%,  all  harmful;  caterpillars,  17%;  grass¬ 
hoppers  and  crickets,  24%;  Hymenoptera,  0.4%;  other  in¬ 
sects,  10%;  spiders,  2%;  vegetable  matter,  18%,  mostly  fruit, 
largely  elderberries.474  In  217  stomachs,  insects  and  spiders, 
82%;  caterpillars,  20%;  weed  seeds  and  small  fruits,  18%.475 
Seen  eating  cedar  berries  in  winter  in  Newr  Mexico.478 

Mountain  Bluebird  (S.  corrucoides ) ;  14  stomachs,  Califor¬ 
nia;  food  closely  resembles  that  of  the  Western  Bluebird.477 
Seven  Utah  stomachs,  April;  alfalfa  weevils,  4%;  caterpillars, 
32.5%;  ground  beetles,  31.3%;  9  July  stomachs;  alfalfa 
weevils,  11% ;  balance  largely  small  cicadas.478 


471 

473 

473 

474 

475 
470 

477 

478 
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268,  275,  292. 

Balance  of  Nature,  26-35 
Baldwin,  279,  293 
Barley,  see  Grain 
Barnacles  eaten  by  birds,  128,  174, 
177,  178 

Barnes,  186,  293 
Barnett,  293 

Barrows.  12,  31,  135,  157,  163,  165, 
167-169,  173-176,  184,  186, 
192,  203,  207,  216,  222,  225, 
229,  247,  251,  252,  256,  261, 
263,  267,  269,  270,  280,  281, 
293 

Barrows  and  Schwarz,  229,  293 
Bartramia  longicauda,  171,  172, 
175 

Bassett,  43,  55,  218,  251,  293 
Bats  eaten  by  birds,  197,  200 
Baynard,  140,  161,  162,  165,  293 
Beaks  of  birds,  36,  37,  39,  40,  135, 
136,  145,  152,  160,  209,  242, 
249 

Beal,  11,  14,  15,  21,  27,  43,  45,  52, 
67,  69,  73,  74,  76,  79-81,  85, 
98,  110,  179,  182,  190,  197, 
200,  207,  209,  211-214,  216, 
220-224,  226,  228,  229,  233, 
236,  237,  239,  240,  241,  245, 
249,  253-256,  258,  260-265, 
267-269,  272,  274-278,  280- 
284,  286-290,  293,  294 
Beal  and  McAtee,  212,  218,  223, 
225,  254,  264,  265,  272,  284, 
295 

Bee  Martin,  221 
Beebe,  96 

Beetles,  see  Insects 
Belding,  137,  183,  295 
Bendire,  183,  229,  231,  295 
Bennett,  94,  295 

Bent,  12,  52,  115,  117,  120-123,  125, 
126,  129,  130,  133,  134,  ISO¬ 
MS,  146,  149-157,  159,  295 
Bequeart,  66,  295 
Bergtold,  11,  32,  50,  80,  82,  249, 
263,  295 

Berries,  see  Fruits 
Berry,  227,  295 
Bigglestone,  272,  295 
Bills  of  birds,  see  Beaks 
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Bird  houses,  111 
Bird  reservations,  112 
Birds  eaten  by  birds,  22,  52,  53, 
68,  69,  71,  125,  126,  129-132, 
134,  137,  169,  189,  192-194, 
196-203,  206,  207,  215,  227- 
229,  241,  264,  265 
Birds  of  Paradise,  104,  106 
Birds  of  Prey,  189 
Birtwell,  215 
Bison,  83 
Bitterns,  69,  161 
American,  163 
Blacicus  blancoi,  222 
Blackbirds,  11,  21,  23,  27,  55,  74, 
100,  110,  223 
Bicolored,  67,  236,  237 
Brewer,  15,  17,  22,  67,  70,  233, 
235-237,  241 
European,  287 
Porto  Rican,  242 
Red-winged,  15,  70,  233-235,  237, 
238 

Rusty,  233 
Thick-billed,  235,  238 
Tri-colored,  236,  237 
Yellow-headed,  70,  233-236 
Yellow-shouldered,  238 
Bluebirds,  3,  43,  65,  81,  90,  284 
Eastern,  72,  284,  285,  289 
Mountain,  72,  284,  285,  290 
Western,  285,  290 
Bobolink,  70,  100,  233-236 
Bob-White,  see  under  Quail 
Bomby cilia  cedrorum,  263 
garrula,  263 
Bombycillidse,  263 
Bonasa  umbellus,  180,  183 
Booby,  38,  139,  140 
Blue-faced,  140 
Blue-footed,  140 
Red-footed,  140 
Botaurus  lentiginosus,  163 
Bounty  laws,  see  Laws 
Bowdish,  22,  119,  133,  164,  165, 
204,  206-209,  213,  215,  220, 
266,  296 
Bowles,  93,  296 
Boys  and  birds,  97 
Brachyrhampus  antiquus,  122 
brevirostris,  122 
hypoleucus,  122 
marmoratus,  122 
Brant,  158,  159 
Branta  bemicla,  158 


Branta  canadensis,  146,  158 
hutchinsi,  158 
leucopsis,  159 
nigricans,  159 

Brewster,  123,  213,  272,  296 
Brittle-stars  eaten  by  birds,  130 
Brooks,  230,  279,  296 
Brown,  51,  296 

Browse  eaten  by  birds,  69,  82,  174, 
179-181,  183,  184,  187,  205, 
246,  247 

Bryant,  13,  15,  42,  51,  63,  67,  145, 
149,  150,  164,  165,  173,  176, 
177,  191,  195,  197,  203,  206, 
213,  216,  221,  222,  224,  226, 
236,  241,  252,  253,  262,  265, 
289,  296,  297 
Bryens,  279,  297 
Bubo  pacificus,  203 
pallescens,  203 
virginianus,  203 
Buckland,  26,  62,  297 
Buds,  see  Browse 
Bunting,  Indigo,  64,  71,  249,  257 
Lark,  71,  249 
Lazuli,  244 
Painted,  257 
Snow,  59,  246,  248 
Buphaga  africana,  227 
Burnett,  297 

Burnett  and  Maxson,  185 
Bums,  272,  297 
Burrill,  18,  130,  240,  297 
Bush-tit,  282 
Butcher  Bird,  265 
Buteo,  195 
albicaudatus,  196 
alleni,  195 
borealis,  195 
buteo,  195 
calurus,  195 
elegans,  195 
harlani,  195 
krideri,  195 
lineatus,  195 
platypterus,  194,  196 
sennetti,  196 
swainsoni,  195 
Butler,  18 

Butorides  cubanus,  164 
virescens,  164 
Buzzards,  10,  51,  83,  84 
Black,  83,  85 
European,  196 
Turkey,  87,  192 
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Cahn,  91,  168,  297,  298 
Calamospiza  americana,  249 
Calcarius  lapponicus,  249,  253 
ornatus,  249 
Calidris  alba,  175 
canutus,  171,  172,  174 
Callipepla  squamata  pallida,  180, 
182 

Calypte  anna,  218 
Cambium  eaten  by  birds,  211 
Camp  robber,  229 
Campbell,  102 

Campephilus  principalis,  210,  212 
Camptorhynchus  labradorius,  155 
Canachites,  canace,  180 
canadensis,  180 
franklini,  180 
Canary,  11,  40,  81,  91 
Cannon,  14,  127 
Caprimulgidse,  215 
Caracara,  Audubon,  191 
Cardinal,  65,  71,  243 
Cardinalis  cardinalis,  249,  255 
Carpodacus  frontalis,  244,  249 
mexicanus,  249 
purpureus,  247,  249 
Casarca  ferruginea,  151 
Carrion  eaten  by  birds,  83,  84,  125- 
133,  137,  191,  192,  198,  227- 
229,  264 

See  also  Garbage 
Cats,  29,  32,  33,  78,  100-103,  111 
Catbird,  55,  64,  71,  274,  275 
Catharacta  skua,  126 
Cathartes  aura  septentrionalis,  192 
Cathartidae,  192 

Catherpes  mexicanus  punctulatus, 
278 

Catrotophorus  semipalmatus  inor- 
natus,  175 

Cedarbird,  see  Waxwing 
Centrocercus  urophasianus,  179, 
184 

Centurus  aurifrons,  210 
carolinus,  210,  213 
uropygialis,  210 
Cepphus  columba,  123 
grylle,_123 
mandtT,  123 

Cerorhinca  moncerata,  123 
Certhia  americana,  280 
familiaris,  280 
occidentalis,  280 
Certhiidse,  280 
Ceryle  alcyon,  208 


Chaemepelia  exigua,  187 
passerina,  187 
trochili,  188 
Chaetura  borealis,  216 
jamaicensis,  216 
niger,  216 
pelagica,  216 
Chamsea  fasciata,  283 
Chamseidae,  283 
Chapin,  266,  279,  298 
Chapman,  91,  94,  116,  140,  143,  160, 
298 

Charadriidae,  176 
Charadrius  dominicus,  171,  172 
hiaticulus,  172 
melodus,  171 
nivosus,  177 

semipalmatus,  171,  172,  177 
Charitonetta  albeola,  146,  148,  154 
Chat,  see  under  Warblers 
Childs,  90,  230,  298 
Centipedes  eaten  by  birds,  173 
Chitons  eaten  by  birds,  178 
Chaulelasmus  streperus,  147,  148 
Chen  caerulescens,  158 
hyperboreus,  146,  157,  158 
Cherry-bird,  see  Waxwing 
Chickadees,  10,  73,  281 
Black-capped,  281 
Carolina,  282 
Chestnut-sided,  282 
Long-tailed,  72,  282 
Mountain,  282 
Chickens,  see  Poultry 
Chlidonias  leucoptera,  135 
nigra,  135 

surinamensis,  133,  134,  135 
Chloris  chloris,  251 
Chlorostilbon  maugabi,  218 
Chondestes  grammacus,  244 
strigatus,  249,  253 
Chordeiles  hesperis,  216 
virginianus,  215 
Chuck-will’s-widow,  215 
Ciconiidse,  163 
Cinclidae,  274 
Circus  hudsonius,  193 
Clabaugh,  91,  202,  298 
Clams  eaten  by  birds,  127,  153,  154, 
156,  174,  175 
See  also  Mollusks 
Clangula  americana,  148 
clangula,  148 
hyemalis,  154 
Clark,  298 
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Clarke,  146,  170,  218,  238,  298 
Cleland,  66,  298 
Coale,  193,  298 
Coccygus,  206 
Coccyzus  americanus,  207 
erythrophthalmus,  207 
minor  nesiotus,  207 
oceidentalis,  207 
Cock  of  the  Rock,  104 
Cockerell,  66,  186,  199,  207,  212, 
214,  215,  224,  228,  241,  247, 
249,  254,  265,  272,  275,  286, 
289,  290,  298 

Coereba  portoricensis,  268 
Ccerebidae,  268 
Colaptes  auratus,  210,  213 
cafer,  210,  214 
chrysoides,  210 
collaris,  214 
luteus,  214 
Cole,  92,  298 
Colinus  ridgwayi,  180 
virginianus,  179,  180,  181 
Collett,  124 

Collinge,  22,  61,  79,  231,  298 
Collins,  138 
Columba  fasciata,  186 
leucocephala,  186 
squamosa,  186 
Columbae,  186 
Columbidae,  115,  186 
Colymbus  auritus,  116,  117 
brachypterus,  118 
californicus,  116,  118 


dominicus,  118 
holbcelli,  116,  117 
nigricollis,  116,  118 
Compsothlypis  americanus,  270 
pusillus,  270,  271 
Condors,  106 
California,  83 
Conuropsis  carolinus,  205 
Cooke,  105,  170,  196,  232,  238,  252, 


299 


Coot,  69,  167-169 
Cormorants,  38,  139,  140 
Brandt,  141 
Common,  141 
Double-crested,  140 
Farollon,  141 
Florida,  141 
Mexican,  141 
Palagic,  141 
Red-faced,  141 
Corn,  see  Grain 


Correlation  of  structure  and  habits, 
36 

Corvidae,  226-230 
Corvus  brachyrhynchus,  229 
corax,  229 
leucognaphalus,  230 
pascuus,  230 
principalis,  229 
sinuatus,  229 
Cottus  scorpius,  120 
Cotumicops  noveboracensis,  168 
Coues,  264,  268,  286,  299 
Coues  and  Yarrow,  173,  196,  197 
Coward,  94,  96,  299 
Cowbird,  70,  233-235,  237 
Coyotes,  30,  83 
Cranes,  17,  76,  167 
Little  Brown,  168 
Sandhill,  69,  167 
Creaser,  279,  299 
Creciscus  coturniculus,  168 
jamaicensis,  167 
Creepers,  65,  280 
Brown,  72 
California,  280 
Honey,  268 
Crops  of  birds,  59 
Crops  saved  by  birds,  13-19 
Crossbills,  11,  40,  80,  249 
American,  246,  250 
White-winged,  246 
Crotophaga  ani,  206 
Crows,  10,  16,  21,  40,  65,  67,  70, 
76,  77,  83-85,  110,  226,  229, 
230 


Clarke,  70,  230 
Florida,  230 
Hooded,  226 


Porto  Rican,  230 

Crustaceans  eaten  by  birds,  10,  11, 
29,  30,  52,  68,  116-123,  125, 
129-141,  145,  147,  149,  150, 
152-159,  161-166,  168,  169, 
171-173,  175-178,  191,  196, 
201,  202,  208,  229,  232,  234, 
237,  276,  285 
Cuckoos,  18,  65,  73,  206 
Rl  nek-hilled.  70.  207 


California,  207 
Vieillot  Ground,  207 
Yellow-billed,  70,  207 
Cuculidae,  206 
Curlews,  74,  174 
Eskimo,  69,  98,  170,  171 
Hudsonian,  176 
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Curlews,  Long-billed,  69,  171,  176 
Sickle-billed,  318 

Cuttle-fish  eaten  by  birds,  137,  139 
Cyanocitta  carbonacea,  228 
cristata,  227 
diademata,  228 
stelleri,  228 

Cyclopterus  lumpus,  120 
Cygnus  buccinator,  159 
columbianus,  159 
cygnus,  159 

Cyrtonyx  montezumse  meamsi, 
180 

Dafila  acuta  tzitzihoa,  146-148,  152 

Daggett,  163,  299 

Darling  and  Bates,  85 

Darters,  140 

Darwin,  29 

Dean,  299 

Deane,  90,  98,  250,  299 
Dearborn,  53,  111,  251,  299 
Deer  killed  by  Eagles,  198 
DeKay,  165 

Dendrocygna  autumnalis,  159 
bicolor,  159 

Dendrogapus  fuliginosus,  183 
obscurus,  180,  182 
sierrse,  183 

Dendroica  adelaidse,  271 
sestiva,  269,  270,  272 
auduboni,  269,  272 
bartholemica,  271 
caerulescens,  270,  271 
castanea,  270 
cerulea,  270 
coronata,  269-272 
discolor,  270,  271 
dominica,  270 
magnolia,  270 
palmarum,  270,  273 
pensylvanica,  270,  272 
petechia,  271 
striata,  270,  272 
tigrina,  270 
townsendi,  269 
vigorsi,  270 
virens,  270,  273 
Dermanyssus  avium,  86 
gallinae,  86 

Destruction  of  birds,  88-107 
D’Evelyn,  299 

Dirp  997  9QQ 

Dickcissel,  64,  67,  71,  248,  249, 
257 


Digestion  of  birds,  50 
Diomedeidse,  137 
Dipper,  57,  274 
Diseases  of  birds,  92-93 
controlled  by  birds,  30 
disseminated  by  birds,  85-87 
Diving  Birds,  115 
Dixon,  74,  81,  144,  256,  299 
Dolichonyx  oryzivorus,  233-236 
Doolittle,  261,  299 
Dovekies,  115,  123 
Doves,  56,  186 
Chinese  Turtle-dove,  33 
Ground,  187 
Mono  Ground,  187 
Mourning,  53,  69,  187 
Porto  Rican,  187 
Porto  Rican  Ground,  188 
Ruddy  Quail-dove,  12,  56,  188 
Dowitcher,  69,  171,  172,  174 
Long-billed,  98 
Drummond,  31,  300 
Dryobates  borealis,  210 
cactophilus,  210 
gairdneri,  210 
harrisi,  210 
leucomelas,  210 
nuttalli,  210 
pubescens,  210,  212 
scalaris,  210 
villosus,  210,  212 

Ducks,  11,  29,  37,  40,  56,  67,  91 
93,  95,  98,  115,  144 
Baldpate,  147,  148,  151 
Black,  68.  147,  148,  150 
Bufflehead  69,  146,  148,  154 
Canvasback,  148,  153 
Diseases  of,  146 
Domestic,  149 
Eiders,  98,  155 
American,  155,  156 
King,  155 
Northern,  156 
Spectacled,  156 
Steller,  156 
Florida,  147,  150 
Gadwall,  147,  148 
Goldeneye,  148 
American,  154 
Barrow,  154 
Harlequin,  155 
Labrador,  155 
Lead  poisoning,  146 
Mallard,  53,  68,  74,  144-149 
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Ducks,  Mergansers,  37,  148 
American,  52,  149 
Hooded,  149 
Red-breasted,  149 
Mottled,  146,  147 
New  Mexican,  150 
Old  Squaw,  154 
Pintail,  69,  ,146-148,  152 
Bahama,  152 
Pochard,  153 
Redhead,  148,  153 
Ring-necked,  148,  154 
Ruddy,  69,  146,  148,  157 
Rufous-crested,  153 
Scaup,  148,  153 
Lesser,  153 
Scoters,  93 
American,  156 
Surf,  1'57 
Velvet,  157 
White-winged,  156 
Sheldrake,  Ruddy,  151 
Sheld  Duck,  151 
Shoveller,  69,  148,  151 
Smew,  149 
Teal  49 

Blue-winged,  69,  146-148,  151 
Cinnamon,  147,  151 
European,  151 
Green-winged,  69,  146-148 
Tree,  Black-bellied,  159 
Fulvous,  159 
Tufted,  153 

Widgeon,  European,  150 
Wood,  69,  98,  145-148,  152 
Dumatella  carolinensis,  275 
Dutcher,  105,  129,  130,  187,  300 


Eagles,  84,  106,  189,  192 
Bald,  190,  191,  198 
Golden,  52,  190,  191,  198 
Gray  Sea,  198 

Echinoderms  eaten  by  birds,  loo. 


156 

See  also  Starfishes,  Brittlestars, 
Sea  Urchins 

Ectopistes  migratorius,  186 
Eames,  300 
Eaton,  150,  249 
Edson,  4,  82,  288,  300 
Egg  collectors,  96 
Eggs  eaten  by  birds,  125,  126,  129, 
131,  132,  134,  169,  227-229, 
237 

Egrets,  see  under  Herons 


Egretta  candidissima,  166 
Eider,  see  under  Ducks 
Elainea  martinica,  222 
Elanoides  forficatus,  192 
Elanus  leucurus,  193 
Electric  lights  and  wires  kill  birds, 
94,  95 

Emerald,  Porto  Rican,  218 
Emerson,  247,  250,  258,  300 
Efmpidonax  alnorum,  221,  225 
difficilis,  221,  224 
flaviventris,  221,  223,  224 
minimus,  221,  223,  225 
trailli,  221,  224 
virescens,  221 
Engel,  300 

Ereunetes  pusillus,  171,  172,  174 
Erismatura  jamaicensis,  146,  148 
Esthetic  value  of  birds,  3-7 
Euphagus  carolinus,  233,  234,  237 
cyanocephalus,  233,  235,  236,  241 
Euphonia,  Porto  Rican,  259 
Ewing,  86,  300 

Experimental  investigations,  56-58 
Extermination  of  birds,  97,  98,  101, 
104,  119 


Falco  cserulescens,  199 
columbarius,  198 
fusco,  199 
loquacula,  199 
mexicanus,  198 
peregrinus,  198 
richardsoni,  198 
rusticolus,  198 
sparverius,  199 
Falcons,  Aplomado,  199 
Gyrfalcons,  189 
Gray,  198 

Prairie,  69,  191,  192,  198 
Falconid®,  198 
Feather  trade,  see  Millinery 
Feathers  in  Grebe  stomachs,  116, 


117,  118 

Feet  of  birds,  36-38,  209 
Ferrets,  31 
Ferry,  130,  143 
Field  observations,  55,  56 
Finch  family,  18,  65,  80,  81 
Finches,  10,  11,  40,  56,  67,  81,  242 
Bullfinch,  79 
Cassin  Purple,  11 
Galapagos,  257 

Goldfinch,  16,  65,  70,  90,  249,  250 
Arkansas,  250 
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Finches,  Goldfinch,  Green-backed, 
247 

Pale,  250 
Willow,  247 
Greenfinch,  79,  251 
House,  11,  50,  244,  249 
Purple,  11,  70,  247,  249 
Rosy,  Brown-capped,  250 
Gray-crowned,  249,  250 
Finley,  22,  241,  300 
Fires  destroy  birds,  96 
Fish  eaten  by  birds,  11,  37,  39,  52, 
57,  68-70,  84,  116-126,  128, 
129,  131443,  145,  147-149, 
152-157,  159,  161-166,  168, 
170-171,  173,  175,  177,  178, 
191,  196,  198,  199,  201,  208, 
229,  265,  273,  274 
Fisher,  29,  52,  77,  98,  102,  130,  150, 
152,  168,  170,  177,  191,  193- 
203,  207,  300,  301 
Flamingoes,  37,  160 
Fleming,  92,  301 

Flickers,  see  under  Woodpeckers 
Florence,  130,  301 
Florida  cserulea,  164 
Flycatchers,  10,  22,  43,  220-225 
Acadian,  221 
Alder,  221,  225 
Antillean,  222 
Ash-throated,  221,  223 
Crested,  70,  221,  223 
Elainea,  Antillean,  222 
Kingbird,  70,  221,  223 
Arkansas,  70,  220,  221,  223 
Cassin,  221 
Gray,  222 

Least,  70,  221,  223,  225 
Olive-sided,  70,  221,  223,  224 
Petchary,  Porto  Rican,  222 
Pewee,  Wood,  70,  221,  223,  224 
Western,  221,  223,  224 
Porto  Rican,  222 
Phoebe,  70,  221,  223 
Black,  67,  220,  221,  224 
Say,  70,  220,  221,  223,  224 
Scissor-tailed,  221 
Silky,  264 
Traill,  221,  224 
Tyrant,  221 
Western,  67,  221,  224 
Yellow-bellied,  70,  221,  223, 

224 

Food  of  birds,  10 
quantities  required,  49-54 


Forbes,  26,  56,  63,  64,  74,  79,  181, 

187,  208,  223-225,  228,  237, 

238,  240,  242,  243,  250,  253, 
254,  256,  257,  267,  269,  270, 
272-276,  278,  282,  286-288, 
301 

Forbush,  4,  5,  8,  14,  16-18,  24,  31, 
32,  43,  52,  62,  65,  89,  90,  93, 
99,  100,  101,  104,  105,  111, 
115,  127,  144,  156,  157,  167, 
168,  173-177,  182-184,  190, 
196,  212-214,  252,  262,  287, 
290,  301,  302 

Forests  saved  by  birds,  13-19 
See  also  orchards 
Foster,  200,  302 
Foxes  destroy  birds,  33,  89 
Franklin,  74 
Fratercula  arctica,  120 
comicula,  120 
naumanni,  120 

Fregata  magnificens  rothchildi,  143 
Fregatidse,  143 
Fright  kills  birds,  96 
Fringillidse,  242-258 
Frogs  eaten  by  birds,  68,  69,  118, 
125,  133,  134,  143,  149,  162- 
168,  192-194,  197,  199,  200, 
202 

See  also  Amphibians 
Fruits  eaten  by  birds,  10,  21,  23, 
28,  33,  55,  56,  67,  69,  79,  125, 
131,  152,  157-159,  167,  168, 
176,  178-180,  182-184,  186- 

188,  205,  206,  208-211,  213, 
214,  218,  219,  221,  222,  225, 
228,  229,  231,  232,  234,  237, 

239,  240,  241,  245-249,  255, 
257-260,  263-270,  272,  274- 
277,  280-283,  285-290 

Fulica  americana,  167,  169 
Fuligula  fuligula,  153 
Fulmars,  137 
Atlantic,  138 
Giant,  137 
Pacific,  137 
Slender-billed,  137 
Fulmarus  glacialis,  137-138 
glupischa,  138 

Fumigation  destroys  birds,  95 
Function  of  birds  in  nature,  42-45 
Fungus  distributed  by  birds,  87 

Gabrielson,  245,  273,  275,  276,  302 
Gale,  5,  90 
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Gallinae,  179 

Gallinago  delicata,  171,  172,  174 
Gallinula  chloropus  cochinnans, 
167,  169 
Gallinules,  168 
Florida,  69,  167,  169 
Galls  eaten  by  birds,  40,  55,  228, 
250,  251,  268,  280,  282,  283 
Gannets,  129 

Garbage  eaten  by  birds,  83,  84,  128, 
137,  138,  232 
See  also  Carrion 
Gardiner,  93 

Gardner,  39,  119,  123,  145,  229, 
302 

Garman,  302 
Gas,  see  Poison 
Gaqra  alba,  162 
Gavia  adamsi,  123 
arctica,  123 
immer,  123 
pacifica,  123 
stellata,  123 
Gaviidse,  123 

Geese,  144,  145.  See  also  Goose 
Gelochelidon  nilotica,  134 
Geococcyx  califomicus,  206 
Geospiza  heliobates,  257 
Geothlypis  trichas,  269,  270,  273 
Gignoux,  .265,  302 
Gizzards,  40,  156 
Glaucidium  gnoma  pinicola,  204 
Glaucionetta  americana,  154 
clangula,  154 
islandica,  154 
Globicera  pacifica,  188 
Gnatcatchers,  65,’  283 
Blue-gray,  72,  284 
California,  284 
Western,  284 
Goats,  32 
Goatsuckers,  215 
Godwit,  Hudsonian,  172 
Marbled,  69,  171,  172,  175 
Goldfinch,  see  under  Finches 
Goldman,  35,  303 
Goose  (see  also  Geese) 

Barnacle,  159 
Bean,  158 
Blue,  158 
Brant,  158 
Black,  159 
Canada,  69,  146,  158 
Emperor,  159 
Hutchins,  158 


Goose,  Snow,  69,  146,  157 
Greater,  158 
White-fronted,  158 
Gophers  eaten  by  birds,  13,  30, 
69,  70,  77,  161,  163,  164,  190, 
192,  193,  197,  200,  202 
See  also  Mammals 
Goshawk,  see  under  Hawks 
Grackles,  52,  233 
Boat-tailed,  234,  242 
Bronzed,  242 
Florida,  241 
Great-tailed,  242 
Purple,  70,  233,  234,  241 
Rusty,  70,  234 

Grain  eaten  by  birds,  10,  23,  27,  51, 
53,  59,  130,  144,  147,  149,  154, 
157-159,  167-169,  180,  182, 
185,  186,  188,  205,  210,  211, 
225,  226,  228,  229,  231-239, 
242,  244,  246-248,  255,  285 
Grant,  303 

Grass  eaten  by  birds,  157-159,  168, 
169,  174,  181,  183 
Grassquit,  Bryant,  257 
Carib,  257 
Grebes,  91,  105,  115 
Antillean,  118 
Eared,  68,  116 
Holboell,  116,  117 
Horned,  116 
Mexican,  118 
Pied-billed,  118 
Eastern,  116,  117 

Grinnell,  33,  80,  87,  89,  121,  122,  303 
Grinnell,  Bryant  and  Storer,  89,  93, 
149,  150,  152-154,  156,  157, 
159,  163,  168,  169,  173-178, 
182-186,  303 

Grosbeaks,  40,  50,  80,  81 
Black -headed,  71,  72,  243,  244, 
247,  249,  255,  256 
Blue,  71,  81,  244,  249,  255,  256 
Evening,  70,  246,  249 
Western,  247 
Gray,  243,  255,  256 
Pine,  70,  246,  247,  249 
Porto  Rican,  256 
Rose-breasted,  16,  65,  71,  72,  243, 
94Q  9^5  o cm 

Gross,  93,’  139,’  165,  258,  303 
Grouse,  65,  92,  93,  179,  182 
Dusky,  179,  180,  182 
Franklin,  183 
Heath  Hen,  99,  184 
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Grouse,  Prairie  Hen,  69,  74,  99, 179, 
180,  184 

Ruffed,  93,  180,  183 
Oregon,  183 
Sage,  69,  179,  184 
Sharp-tailed,  180 
Columbian,  180 
Northern,  180 
Prairie,  69,  179,  180 
Sierra,  183 
Sooty,  183 
Gruidre,  167 
Grus  canadensis,- 168 
mexicana,  167 
Guillemots,  115 
Black,  123 
Mandt,  123 
Pigeon,  123 
Guinea  Hen,  185 
Guirica  cserulea,  249,  255,  256 
Gulls,  10,  14,  43,  76,  77,  83,  84,  126- 
133 

Black-backed,  Great,  68,  127, 
131-133 

British  Lesser,  131 
Bonaparte,  130,  132 
California,  127,  130,  131 
Franklin,  68,  117,  129,  132,  133 
Glaucus,  131 

Glaucus-winged,  127,  131 
Heerman,  132 

Herring,  68,  128,  130,  131,  133 
Iceland,  131 
Ivory,  130 

Laughing,  128,  129,  132 
Little,  132 
New,  132 

Monument  to  Gulls,  14,  127 
Ring-billed,  68,  131,  133 
Ross,  132 
Sabine,  132 
Short-billed,  128,  132 
Slaty-backed,  131 
Western,  11,  131 
Gurney,  253,  303 
Gymnasio  nudipes,  204 
Gyrfalcons,  see  under  Falcons 


Hsematopodidse,  178 
Haematopus  bachmani,  178 
Haliaeetus  albicilla,  198 
leucocephalus,  198 

Hall,  197 
Hanham,  153,  303 


Hay,  303 
Haynes,  155,  303 

Hawks,  10,  29,  30,  36,  .55,  67,  76, 
77,  100,  110,  189-192 
Bat-eating,  197 

Broad-winged,  53,  54,  191,  194, 
196 

Buzzard,  European,  196 
Caracara,  191 
Chicken,  55,  194,  195 
Cooper,  52,  69,  189,  191,  194 
Duck,  189,  191,  197 
Falcons,  see  under  Falcons 
Goshawk,  69,  188,  189,  190,  191, 
194 


Mexican,  196 

Gyrfalcons,  see  under  Falcons 
Harlan,  195 
Harris,  191,  194 
Krider,  195 
Marsh,  69,  191-193 
Merlin,  see  under  Merlins 
Mexican  Black,  191,  196 
Osprey,  see  under  Osprey 
Pigeon,  69,  191,  197 
Red-bellied,  195 
Red-shouldered,  191,  195 
Florida,  195 

Red-tailed,  65,  69,  191,  192,  195 
Western,  195 

Richardson  Merlin,  see  under 
Merlin 

Rough-leg,  69,  192 
American,  191,  197 
European,  197 
Ferruginous,  191,  197 
Sharp-shinned,  189,  191,  193 
Porto  Rican,  194 
Snail,  see  Kite  (Everglade) 
Sparrow,  50,  69,  191,  192,  199 
Porto  Rican,  194 
Swainson,  69, _  191,  192,  195 
White-tailed,  196 
Zone-tailed,  191 
Heald  and  Studhalter,  87 
Heath,  121,  3Q3 
Heath  Hen,  see  under  Grouse 
Hedymeles  ludovicianus,  249,  255, 
256 

melanocephalus,  244,  249,  255, 
256 

Heleodvtes  couesi  brunneicapillus, 
277,  278 

Helidoxa  jacula  henryi,  219 
Hell-divers,  115 
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Helmintheros  vermivorus,  270 
Henderson,  57,  68,  90,  191,  192,  303 
Henshaw,  28,  104,  107,  193,  196, 
197,  261,  262,  304 
Herodias  egretta,  166 
Herodiones,  161 

Herons,  30,  37,  40,  56,  67,  76,  93, 
105,  106,  161,  163 
Blue,  Great,  69,  90,  161,  163 
Little,  162,  164 
West  Indian,  164 
Egrets,  104-106,  112,  162,  166 
Snowy,  162,  166 
White,  105 
Green,  50,  162,  164 
Anthony,  67 
Cuban,  164 
Louisiana,  162,  165 
Night,  161,  162 
Black-crowned,  165 
Yellow-crowned,  165 
Hesperiphona  montana,  247,  249 
vespertina,  246 
Hewitt,  18,  111,  283,  304 
Hill,  304 

Himantopus  mexicanus,  171,  173 

Hirundinidse,  259 

Hirundo  erythrogastris,  260,  262 

gistrionicus  histrionicus,  155 
ix,  273,  304 
Hodge,  98,  304 
Hodgson,  12 
Hoffman,  230,  304 
Holinshed,  19 

Holoquiscalus  brachypterus,  242 
Holothurians  eaten  by  birds,  155 
Honey  Creeper,  268 
Homaday,  88,  97,  98,  304 
Homed  Larks,  see  Larks 
Hoskins,  209 

Howell,  66,  106,  176,  181,  216,  221, 
223-225,  238-243,  253-258,  261- 
263,  265,  272-274,  276,  278, 
281,  304,  305 
Huber,  150 
Hudson,  77 

Huey,  32,  169,  201,  305 
Hull,  155,  305  a  _ 

Hummingbirds,  37,  40,  43,  49,  53, 
57,  106,  217-219 
Anna,  218 
Blue-breasted,  218 
Emerald,  Porto  Rican,  218 
Fork-tailed,  218 
Gilt-crested,  218 


Hummingbirds,  Green  Mango,  218 
Porto  Rican  Mango,  218 
Ruby-throated,  70,  217 
Hunting,  effect  on  birds,  95-97 
Hydranassa  ruficollis,  165 
tricolor,  165 
Hydrobatidae,  137 
Hylocichla  aliciae,  285 
bicknelli,  285 
fuscescens,  284,  285 
guttata,  284,  285,  287 
mustelina,  285 
pallasi,  284,  287 
salicicola,  285 
swainsoni,  285 
ustulata,  285 
Hyslop,  73 

Ibises,  76,  161,  162 
Glossy,  162 
Scarlet,  104 
White,  162 

White-faced  Glossy,  162 
Wood,  163 

Icteria  virens,  270,  273 
Icteridae,  233 

Icterus  bullocki,  233,  235,  236,  241 
galbula,  233,  240 
portoricensis,  241 
spurius,  233,  240 
Ictinia  mississippiensis,  193 
Ingersoll,  91,  305 

Insects  eaten  by  birds,  8-11,  13-18, 
21,  23,  24,  28,  33,  42,  43,  51, 
52,  55,  61-75,  116-118,  120, 
122-125,  127-135,  140,  144-147, 
149,  150,  152-159,  162,  163, 
165-177,  179-186,  188,  189, 
191-199,  201-204,  206-229,  231- 
290 

Iridoprogne  bicolor,  260,  262 
Ixoreus  naevius,  285 

Jaeger,  Parasitic,  125 
Pomarine,  68,  125 
Jays,  65,  70,  76,  226 
Blue,  18,  227 
California,  228 
Canada,  229 
Coast,  228 
Florida,  228 
Long-crested,  228 
Rocky  Mountain,  229 
Steller,  228 
Woodhouse,  228 
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Jellyfishes  eaten  by  birds,  138,  142 

Jenks,  289 

Jewett,  198,  305 

Job,  101,  305 

Jones,  305 

Johnson,  195,  204,  305 
Jordan,  281,  305 

Judd,  11,  18,  19,  21,  22,  49-53,  59, 
64,  67,  73,  74,  80-82,  84,  96, 
99,  106,  116,  119,  124,  141, 
145,  149,  151,  154,  159,  164- 
166,  168,  169,  174,  179^  181- 
184,  187,  194,  198,  201,  202, 
206,  207  ,  212,  216,  224,  225, 
228,  230,  231,  238-241,  243, 
245,  247,  250,  253-260,  263- 
265,  273-276,  278,  280-284, 
286,  288,  290,  305,  306 
Junco,  4,  65,  80 
hiemalis,  247-249,  254 
phsenotus  dorsalis,  254 
Red-backed,  254 
Slate-colored,  71,  249 


Kalmbach,  22,  66,  130,  177,  182,  226- 
232,  236,  243,  245,  262,  263, 
272,  274,  282,  289,  290,  306 
Kalmbach  and  Gabrielson,  232 
Kalmbach  and  McAtee,  306 
Kelly,  306 
Kelso,  306 
Kennard,  110 
Kennedy,  21,  274,  306 
Keyes,  203,  306 
Kickover,  306 

Killdeer,  67,  69,  171,  172,  177 
Antillean,  177 
Kimball,  204,  306 
Kingbirds,  see  under  Flycatchers 
Kingfishers,  11,  37,  67 
Belted,  70,  208 
Kinglets,  10,  16,  65,  81,  283 
Golden-crowned,  72,  283 
Ruby-crowned,  72,  283 
Kirby  and  Spence,  26 
Kirtland,  18 

Kite,  Everglade,  11,  39,  193 
Mississippi,  191,  193 
Swallow-tailed,  69,  191,  192 
White-tailed,  191,  193 
Kittiwake,  11,  131 
Pacific,  128,  131 
Knot,  69,  171,  172,  174 
Knowlton,  11,  205,  208 
Kohler,  232,  306 


Lagopus  lagopus,  180,  184 
leucurus,  184 
rupestris,  184 
Lane,  272 
Lang,  11,  39,  193 
Laniidae,  264 
Lanius  borealis,  264 
excubitorides,  265 
gambeli,  265 
ludovicianus,  264 
Lanivireo  cassini,  267 
flavifrons,  266 
solitarius,  266,  267 
Lantana,  33 

Lantz,  19,  76,  77,  102,  127,  161-163, 
190,  195-203,  206,  226,  264, 
306,  307 
Laridse,  126 

Larks,  Homed  or  Shore,  4,  70,  225 
California  Homed,  67 
Skylark,  30,  225 
Larus  affinis,  131 
argentatus,  128,  130,  131,  133 
atricilla,  128,  129,  132 
brachyrhynchus,  128,  132 
californicus,  127,  130,  131 
canus,  132 

delawarensis,  131,  133 
franklini,  129,  132,  133 
glaucescens,  127,  131 
heermanni,  132 
hyperboreus,  131 
leucopterus,  131 
marinus,  127,  131 
minutus,  132 
occidentalis,  131 
Philadelphia,  130,  132 
schistisagus,  131 
Latham,  165,  307 
Law,  207,  307 
Lawrence,  196 

Laws,  bounty,  77,  100,  109,  189- 
190,  216 
Protective,  109 

Lead-poisoning  of  birds  from  eat¬ 
ing  shot,  95 
Leaves,  see  Browse 
Leeches  eaten  by  birds,  124,  140, 
149,  152-154,.  174,  175 
Lehman,  279,  307 
Lemmings  eaten  by  birds,  125,  127, 
131,  197,  201,  226 
Leopold,  207 

Leptophrethon  leucopterus  cates- 
byi,  139 
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Leucosticte  tephrocotis  (Gray- 
crowned),  70,  249,  250 
australis  (Brown-capped),  250 
Lice  carried  by  birds,  86 
Lighthouses  kill  birds,  94 
Lightning  kills  birds,  90,  93 
Limnicolae,  170 

Limnodromus  griseus,  171,  172, 
174 

Limosa  fedoa,  171,  172,  175 
hsemastica,  172 
Limpets  eaten  by  birds,  178 
See  also  mollusks 
Lincoln,  11,  183,  263,  265,  307 
Linnet,  Green  30 
Linton,  121,  149,  307 
Lizards  eaten  by  birds,  68, 133,  149, 
153,  162,  164-166,  192,  193, 
197,  199,  201,  206-208,  213, 
222,  229,  237,  241,  242,  265, 
276,  285,  287 
Lloyd,  307 

Lobipes  lobatus,  171,  173 
Longfellow,  11 
Longipennes,  125 
Longspurs,  4 

Chestnut-collared,  70,  246,  249 
Lapland,  70,  90,  246,  248,  249, 
253 

McCown,  70,  246,  249 
Smith,  246 
Loons,  115,  123,  124 
Black-throated,  124 
Pacific,  124 
Red-throated,  124 
Yellow-billed,  124 
Lophodytes  cucullatus,  149 
Lophortyx  califomicus,  180,  182 
gambeli,  180,  182 
vallicola,  182 
Loxia  curvirostra,  250 
minor,  250 

Loxigilla  portoricensis,  256 
Lucas,  39,  119,  209,  307 
Lunda  cirrhata,  121 
Lyre  Bird,  104 


McAtee,  11,  13,  14,  17,  18,  23,  27, 
33,  43,  53,  57,  63,  65-67,  69, 
73,  74,  78,  80,  85-87,  98,  110, 
111,  117,  127,  144,  147,  148, 
150,  170,  173,  190,  209,  212, 
225,  237,  245,  247,  255,  256, 
273,  274,  287,  307-309 


McAtee  and  Beal,  14,  127,  129,  133, 
176,  177,  182,  185,  194,  197, 
199,  201,  202,  309 
McGregor,  43,  173,  310 
McLean,  252,  310 
Mabbott,  145,  146,  151,  310 
Macaws,  205 

Machraerhampus  andersoni,  197 
Mackay,  141,  155-157,  174,  176,  310 
Mackie,  67 
Macrochires,  215 
Macronectes  giganteus,  137 
Magee,  249,  310 

Magpies,  10,  11,  71,  76,  83-85,  226, 
227 

Mailliard,  43,  199,  218,  310 
Maize  Thieves,  74 
Mango,  see  under  Hummingbirds 
Man-o -War  Bird,  143 
Mareca  americana,  147,  148 
penelope,  150 
Margarops  fuscatus,  276 
Marila  affinis,  148,  153 
americana,  148,  151 
collaris,  154 
marila,  148,  153 
valisneria,  148,  153 
Marsden,  43,  213,  310 
Marshall,  289,  310 
Martins,  9,  50,  259 
Caribbean,  261 
purple,  71,  260,  261 
Mason,  310 
Maxson,  310 
Maynard,  194 

Meadowlark,  3,  16,  18,  51,  63,  70, 
72,  73,  100,  233,  235,  237,  239 
Southern,  239 
Western,  67,  236,  239,  240 
Mearns,  92,  196,  310 
Megaquiscalus  macrourus,  242 
major,  234,  242 
Melanerpes  bairdi,  210 
erythrocephalus,  38,  210,  213 
formicivorus,  210 
portoricensis,  213 
Mercer,  310 
Merriam,  196 
Michael,  274,  310 
Michelet,  8 

Miller,  106,  194,  250,  289,  311 
Mitchell,  311 

Mammals  eaten  by  birds,  9,  10, 
68,  69,  118,  131,  189-203,  227, 
229 
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Mammals  destroy  birds’  eggs,  89 
See  also  Mice,  Rabbits,  Squir¬ 
rels,  Gophers,  Rodents, 
Prairiedogs,  Skunks,  Musk¬ 
rats,  Coyotes,  Rats,  Mon¬ 
goose,  Foxes,  etc. 

Manchineel  eaten  by  birds,  12,  188. 
Manzanita  eaten  by  birds,  213 
Market  hunting,  97 
Mast  eaten  by  birds,  183,  228,  229, 
246,  247,  285 

See  also  Acorns,  Nuts,  etc. 
Meleagridse,  184 

Meleagris  gallapavo  silvestris,  179, 
184 

Melospiza  fallax,  244 
lincolni,  244,  249 
melodia,  249,  255 
Mergansers,  see  under  Ducks 
Mergellus  albellus,  149 
Mergus  americanus,  149 
merganser,  149 
serrator,  149 

Merlin,  Richardson,  69,  191,  192, 
198 

Methods  of  investigation,  55-60 
Mice  eaten  by  birds,  13,  29,  32,  52, 
55,  69,  75-78,  125,  127,  130, 
131,  152,  161,  163,  167,  190- 
203,  226,  229,  264,  265 
Rate  of  reproduction,  76 
See  also  Rodents 
Microlyssa  exilis,  218 
Micropalama  himantopus,  172 
Micropodidse,  216 
Millinery  trade,  103-107 
Millipeds  eaten  by  birds,  232 
See  also  Myriapods 
Mimidse,  274 

Mimicichla  ardosiaca  portoricen- 
sis,  287 

Mimus  leucopterus,  274 
orpheus,  275 
polyglottos,  274 
Minks  destroy  birds,  89 
Mistletoe  Bird,  40,  259 
Mites  carried  by  birds,  86 
Mniotilta  varia,  270,  271 
Mniotiltidse,  268-273 
Mockingbird,  71,  81,  274 
Jamaican,  275 
Western,  274 

Moles  eaten  by  birds,  200 
Mollusks  eaten  by  birds,  11,  37,  38, 
68,  69,  116,  118,  120-124,  131- 


134,  136,  138,  142,  145-147, 
149,  152-159,  165,  167,  169, 
171,  173-178,  191,  229,  232, 
255,  275 

See  also  Clams,  Chitons,  Cuttle¬ 
fish,  Snails,  Squids,  Mussels, 
etc. 

Molothrus  ater,  233-235,  237 
Mongoose  kills  birds,  31 
Monument  to  gulls,  14,  127 
Moris  bassana,  140 
Morris,  85,  122 
Morse,  93,  311 
Mortality  of  birds,  88-107 
Motacillidse,  273 
Motmotidae,  208 
Motmots,  208 
Mounts,  265,  311 
Munro,  201,  311 
Murphy  and  Nichols,  255,  311 
Murray,  61 
Murrelets,  115,  122 
Ancient,  122 
Kittlitz,  122 
Marbled,  122 
Xantus,  122 
Murres,  93,  115,  122 
Brunnich,  122 
California,  122 
Pallas,  119,  122 
Muscivora  forficata,  221 
Muskrats  eaten  by  birds,  30,  197 
Mussels,  see  Mollusks 
Myadestes  townsendi,  284,  285 
Mycteria  americana,  163 
Myiarchus  antillarum,  222 
cinerascens,  221 
crinitus,  221,  223 

Myiochanes  richardsoni,  221,  223, 
224 

virens,  221,  223,  224 
Mynah,  Common,  33,  232 
Crested,  232 

Myriapods  eaten  by  birds,  221,  234, 
247,  248,  276,  285-288 
See  also  Millipedes,  etc. 

Namo,  104 

Nannus  hiemalis,  277 

Nash,  52,  73,  197,  311 

Nectar  taken  by  birds,  205,  268  . 

See  also  Hummingbirds 
Nesospingus  speculiferus,  259 
Nesting  boxes,  111 
Netta  rufina,  153 
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Nettion  carolinense,  146-148,  151 
crecca,  151 
Newstead,  57 

Niagara  Falls  a  Swan  trap,  92 
Nichols,  311 
Nicholson,  193,  311 
Nighthawks,  9,  40,  49,  65,  70,  215 
Pacific,  216 
Niles,  203 

Noddy,  see  under  Terns 
Norris  egg  collection,  96 
Norton,  124,  130,  133,  150,  152-155, 
159,  174,  178,  311 
Nucifraga  Columbiana,  230 
Numenius  americanus,  171,  176 
borealis,  171 
hudsonicus,  176 
Numida  meleagris,  185 
Nutcrackers,  43 
Clarke,  70,  230 
Nuthatches,  10,  65,  73,  280 
Pygmy,  280,  281 
Red-breasted*  17,  72,  280 
Slender-billed,  72,  280 
White-breasted,  17,  280 
Nutmegs  eaten  by  birds,  188 
Nuts  eaten  by  birds,  149,  152,  181, 
183,  184,  186,  205,  211,  228, 
280 

See  also  Mast,  Olives 
Nuttallornis  borealis,  221,  223,  224 
Nutting,  196 

Nyctanassa  violacea,  165 
Nyctea  nyctea,  203 
Nycticorax  naevius,  165 


Ober,  311 

Oberholser,  52,  198,  311 
Oberholseria  chlorura,  244 
Odontoglossae,  160 
Odontophoridse,  181 
Oidemia  americana,  156 
deglandi,  156 
fusca,  157 
perspicillata,  157 
Oldys,  88,  311 
Olives  eaten  by  birds,  21 
Oo,  104 

Oological  collecting,  96 
Ophiurians  eaten  by  birds,  156 
Oporornis  formosus,  270 
tolmiei,  270 

Orchards  saved  by  birds,  13 
injured  by  birds,  21 
See  also  Forests 


Oreopepleia  montana,  188 
Oreortyx  picta,  180,  182 
Oreoscoptes  montanus,  274 
Orioles,  65,  106,  233 
Baltimore,  18,  70,  72,  233,  240 
Bullock,  67,  70,  233,  235-237,  241 
Orchard,  70,  233,  240 
Porto' Rican,  241 
Ornithological  collecting,  96 
Ospreys,  11,  37,  191,  199 
Ostriches,  11,  40,  104,  106 
Otocoris  alpestris,  225 
Otus  asio,  202 
bendirei,  202 
Ouzel,  Water,  57,  274 
Ovenbird,  see  under  Warblers 
Owls,  10,  19,  29,  30,  36,  76-78,  100, 
110,  189-191 
Bare-legged,  201 
Barn,  69,  77,  191,  192 
American,  199 
European,  200 
Barred,  51,  69,  191,  202 
Florida,  202 

Burrowing,  67,  70,  191,  192,  201, 
203 
Elf,  191 

Flammulated,  191 
Great  Gray,  191,  202 
Hawk,  191 

Horned,  Great,  14,  70,  189-192, 
200,  203 
Pacific  203 
Western,  203 
Little  Gray,  31 
Long-eared,  69,  191,  200 
Naked-footed,  204 


Pygmy,  191,  204 
Saw-whet,  191 

Screech,  69,  191,  192,  201,  202 
California,  202 

Short-eared,  69,  77,  191,  192,  201 
Snowy,  52,  70,  191,  192,  203 
Oxpecker,  African,  227 
Oxyechus  rubidus,  177 
vociferus,  171,  172,  177 
Oyster-catcher,  38 
rIqpV  178 


Pagophila  alba,  130 
Palmer,  31,  33,  52,  77,  98,  101,  105, 
135.  190,  225,  232,  251,  283, 


287,  289,  311 
Paludicolsc,  167 

Pandion  haliaetus  carohnensis,  199 


334 


INDEX 


Pandionidae,  199 

Parabuteo  unicinctus  harrisi,  194 
Paradise,  Birds  of,  104,  106 
Parasites  of  birds,  93 
Birds  as  carriers  of,  85-87 
Paridae,  281-282 
Paroquet,  Carolina,  205 
Parrots,  40,  205 
Porto  Rico,  205 
Partridges,  Spruce,  179,  182 
Canada,  180,  183 
Parus,  66 
caeruleus,  283 

Passer  domesticus,  244,  249,  251 
Passerculus  alaudinus,  244,  253 
sandwichensis,  244 
Passeres,  220-290 
Passerherbulus  henslowi,  249 
Passerina,  amoena,  244 
ciris,  257 
cyanea,  249,  257 
Patton,  203,  312 

r  PflfQP 

Pearson,  20,  47,  102,  135,  312 
Pearson,  Brimley  and  Brimley,  141 
Pedicecetes  phasianellus,  179,  180 
Pelecanidae,  142 
Pelecanus  califomicus,  142 
erythrorhynchus,  142 
occidentals,  142 
Pelicans,  38,  90,  139 
American,  142 
Brown,  142 
California,  142 
White,  68,  142 

Pelidna  alpina  sakhaline,  172 
Penguins,  40,  119 
Pennock,  216,  261,  312 
Penthestes  atricapillus,  281 
carolinensis,  282 
gambeli,  282 
rufescens,  282 
septentrionalis,  282 
Perching  Birds,  220-290 
Perisoreus  canadensis,  229 
capitalis,  229 
Perrior,  209,  312 
Petchary,  Porto  Rican,  222 
Petrels,  137,  138 

Petrochelidon  fulva  poeciloma,  262 
lunifrons,  260,  261 
Pewee,  see  under  Flycatchers 
Phaethon  aethereus,  139 
Phaethonidse,  139 
Phainopepla  nitens,  2fi4 


Phalacrocoracidse,  140 
Phalacrocorax  albociliatus,  141 
auritus,  140 
carbo,  141 
floridanus,  141 
mexicanus,  141 
pelagicus,  141 
penicillatus,  141 
urile,  141 
vigua,  141 

Phalaenoptilus  nuttalli,  215 
Phalaropes,  173 
Northern,  171,  173 
Red,  171,  173 
Wilson,  69,  171,  173 
Phalaropodidae,  173 
Phalaropus  fulicarius,  171,  173 
Phaleris  psittacula,  121 
Phasianidae,  185 
Phasianus  torquatus,  185 
Pheasants,  22,  67,  92,  93,  101,  104, 
185 

English,  185 

Ring-necked,  21,  53,  185 
Philacte  canagica,  159 
Phillips,  150,  151,  153,  154,  157,  312 
Phlceotomus  abieticola,  213 
pileatus,  210,  212 
Phcebastria  albatrus,  137 
immutabilis,  137 
nigripes,  137 

Phoebe,  see  under  Flycatchers 
Phcenicopteridae,  160 
Pica  pica  hudsonica,  227 
Pici,  209 
Picidae,  209 

Picoides  americanus,  210,  212 
articus,  210,  212 
Pigeons,  85,  186 
Band-tailed,  186 
Crowned,  104 
Nutmeg,  40,  188 
Passenger,  12,  69,  97,  186 
Scaled,  186 
White-crowned,  186 
Pinicola  enucleator,  247,  249 
leucura,  247 

Piper,  76,  77,  127,  190,  312 
Pipilo  crissalis,  247 
erythrophthalmus,  249,  255 
maculatus,  244,  247 
montanus,  244 
senicula,  247 
Pipit,  71,  273 
Sprague,  273 
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Piranga  erythromelas,  268 
ludoviciana,  258 
rubra,  259 

Pisobia  bairdi,  171,  172 
fuscicollis,  172 
‘maculata,  172,  174 
minutilla,  .171,  172,  174 
Pittman,  203,  312 
Plataleidse,  162 

Planesticus  migratorius,  284, 285, 288 
propinquus,  289 
Plants  eaten  by  birds,  79-82 
disseminated  by  birds,  79-80 
See  also  Vegetation,  Weeds, 
Seeds,  Trees,  Fruits,  Nuts, 
Leaves,  Buds,  Mast,  etc. 
Plegadis  falcinellus,  162 
gaurana,  162 
Ploceidee,  258 
Plovers,  15,  74,  176 
Black-bellied,  69,  98,  171,  172', 
176 

Golden,  69,  98,  99,  170-172 
Mountain,  69,  171 
Piping,  69,  171 
Ringed,  172 

Semipalmated,  69,  171,  172,  177 
Snowy,  177 

Upland,  99,  171,  172,  175 
Pocket  gophers,  see  Gophers 
Podasocys  montanus,  171 
Podilymbus  antillarum,  118 
podiceps,  118 

Pcecilonetta  bahamensis,  152 
Poisoning  birds,  95 
See  also  Lead  Poisoning,  Alkali 
Poisoning 

Poison  gases  kill  birds  in  Yellow¬ 
stone,  92 

Poison  ivy  and  oak  eaten  by  birds, 
12,  81,  211,  213,  275,  281-283, 
285,  287,  290 

Distributed  by  birds,  81,  269 
Poison  manchineel  eaten  by  birds, 

12 

Poisonous  insects  eaten  by  birds, 
73 

Polioptila  caerulea,  284 
califomica,  284 
obscura,  284 
Polysticta  stelleri,  156 
Pocecetes  confinis,  244 
gramineus,  244,  249 
Poor-will,  70,  215 
Porcupines  eaten  by  birds,  203 


Porzana  Carolina,  168 
Poultry  eaten  by  birds,  55,  189, 
193-195,  197,  198,  201-203, 
228,  229 
diseases  of,  92 
parasites  of,  86 

Prairiedogs  eaten  by  birds,  13,  30, 
76,  192,  198,  199 
Prairie  Hen,  see  under  Grouse 
Preble,  126,  132 
Prescott,  278,  312 
Priocella  antarctica,  137 
Proctor,  80,  312 
Progne  dominicensis,  261 
subis,  260,  261 

Protection,  complete  not  desirable, 
46-48,  59 

Protective  colors,  form  and  secre¬ 
tions,  11,  58,  72,  73 
Prothonotaria  citrea,  270 
Psaltriparus  californicus,  '282 
minimus,  282 
Psittaci,  205 

Ptarmigan,  106,  181,  182,  194 
Rock,  184 
White-tailed,  184 
.Willow,  180,  184 
Ptilognatidae,  264 
Ptychorhamphus  aleuticus,  121 
Puffins,  115,  119,  120 
Homed,  120 
Large-billed,  120 
Tufted,  121 
Puffinus  griseus,  138 
opisthomelas,  138 
Pygopodes,  115 
Pyrrhuloxia  sinuata,  255,  256 

Quail-dove,  see  under  Doves 
Quails,  15,  53,  65,  74,  92,  99,  179 
Bob-White,  16,  69,  81,  90,  99, 
179-181 

California,  74,  99,  180,  182 
Gambel,  180,  182 
Masked,  96,  180 
Meams,  180 
Mountain,  180,  182 
Scaled,  180,  182 
Valley,  182 
Quaintance,  63 

Querquedula  cyanoptera,  147,  151 
discors,  146-148,  151 
Quiscalus  seneus,  242 
aglaeus,  241 

quiscula,  233,  234,  241 
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Rabbits  eaten  by  birds,  13,  30,  31, 
33,  69,  76-78,  131,  190,  192, 
193,  197,  198,  203,  229 
rate  of  reproduction,  76 
See  also  Mammals 
Rails,  167,  168 
Black,  69,  167 
California,  168 
Clapper,  California,  168 
Caribbean,  168 
Flightless,  101 
King,  69,  167,  168 
Sora,  168 
Virginia,  168 
Yellow,  168 

Railway  trains  kill  birds,  95 
Rallidse,  168 
Rallus  caribseus,  168 
elegans,  167,  168 
longirostris,  168 
obsoletus,  168 
virginianus,  168 
Raptores,  189 
Rathbun,  216,  313 
Rats  eaten  by  birds,  31,  32,  76-78, 
190,  192,  199-203,  206 
kill  birds,  98 

Ravens,  70,  76,  84,  226,  229 
Northern,  229 
Reagan,  90,  313 

Recurvirostra  americana,  171,  173 
Recurvirostridae,  173 
Redpolls,  66,  70,  246  ,  249,  250 
Redstart,  see  under  Warblers 
Regulus  calendula,  283 
satrapa,  283 
Reed,  279,  313 
Reeks,  11,  313 

Remedies  for  destruction  of  birds, 
108-112 

Reptiles  eaten  by  birds,  69,  159, 

167,  191-197,  201,  202,  206, 
264 

See  also  Lizards,  Alligators, 
Snakes,  Turtles,  etc. 
Respiration  of  birds,  49 
Rhea,  106 

Rhodostethia  rosea,  132 
Rhynchophanes  mccowni,  249 
Rhynchopidae,  135 
Rhyncops  nigra,  135 
Rice  Birds,  100 

Rice  eaten  by  birds,  144,  147,  148, 

168,  237 

Richards,  228,  313 


Richardson,  265,  313 
Richter,  96,  313 
Ridgway,  106,  193,  196,  313 
Riley,  313 

Riley  and  Howard,  162,  167 
Riparia  riparia,  260,  262 
Rissa  pollicaris,  128,  131 
tridactyla,  131 
Roadrunner,  206 
Roberts,  90,  117,  129,  313 
Robins,  2,  3,  11,  16,  21,  23,  52,  55, 
64,  65,  72,  79,  80,  85,  90,  100, 
284,  285,  287 
American,  284,  288 
Western,  289 

Roddy,  51,  52,  192,  194,  202,  213 
Rodents  eaten  by  birds,  13,  53, 
75-78,  125,  131,  161,  191,  194, 
195,  197,  198,  200-203,  206, 
226 

rate  of  reproduction,  76 
See  also  Mice,  Lemmings,  Rats, 
Rabbits,  Gophers,  Squirrels, 
Voles,  etc. 

Rooks,  226 

Rostrahamus  sociabilis,  193 
Rupicola  minor,  171,  174 

Sage  Hen,  see  under  Grouse 
Salamanders  eaten  bv  birds,  143, 
165,  202,  232,  287 
See  also  Amphibians 
Salpinctes  obsoletus,  277,  278 
Salt  eaten  by  birds,  11,  12,  131, 
186 

Samuels,  313 
Sanderling,  175 
Sanderson,  280,  282,  313 
Sandpipers,  174 
Baird,  69,  171,  172 
Bartramian,  52,  69 
Buff-breasted,  69,  171,  172 
Least,  69,  171,  172 
Pectoral,  172,  174 
Pribilof,  174 
Purple,  172,  174 
Red-backed,  172 
Sanderling,  175 

Semipalmated,  69,  171,  172,  174 
Solitary,  69,  170-172,  175 
Spotted,  69,  170-172,  176 
Stilt,  172 

White-rumped,  172 
Sap,  see  Sapsuckers,  Humming¬ 
birds 
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Sapsuckers,  see  under  Wood¬ 
peckers 

Saunders,  91,  313 
Sayle,  80,  313 
Sayornis  nigricans,  221,  224 
phoebe,  221,  223 
sayus,  221,  223,  224 
Scavenger  birds,  83,  84,  126,  131- 
133,  229 

See  also  Carrion,  Garbage 
Schaephsethon  rubricaudus,  139 
Schroger,  227,  313 
Schwarz,  see  Barrows  and  Schwarz 
Scolopacidae,  174 

Scorpions  eaten  by  birds,  168,  201, 
203,  241 

See  also  Arachnids 
Scoters,  see  under  Ducks 
Scotiaptex  nebulosa,  202 
Sea  cucumbers  eaten  by  birds, 
155 

Sea  urchins  eaten  by  birds,  121, 
129,  131,  132,  139,  156 
See  also  Echinoderms 
Seeds  eaten  by  birds,  10,  18,  51- 
53,  79-82,  124,  130,  145-147, 
149,  150,  156,  159,  163,  168, 
169,  171.  174,  176,  177,  179- 
182,  184-188,  205,  206,  208, 
210,  211,  213,  218,  222,  225, 
227,  228,  231,  233-239,  242- 
259,  263-266,  268,  271,  273, 
275,  277,  280-287,  290 
disseminated  by  birds,  79-81,  269 
See  also  Poison  ivy  and  oak, 
Manchineel,  Mast,  Nuts, 
Acorns,  Fruits,  etc. 

Seiurus  aurocapillus,  270,  271 
motacilla,  271,  273 
notabilis,  270,  271 
noveboracensis,  270 
Sense  vs.  sentiment,  20-25 
Sericotes  holosericeus,  218 
Setophaga  ruticilla,  270,  271 
Shearwaters,  90,  93,  138 
Black-vented,  138 
Greater,  138 
Sooty,  138 

Sherman,  18,  28,  50,  53,  90,  99,  279, 
314 

Shore  Birds,  11,  93,  170 
Shorelarks,  see  Larks 
Shot,  see  Lead  poisoning 
Shrews  eaten  by  birds,  197,  199- 
201,  264,  265 


Shrikes,  36,  51,  264 
Butcher  Bird,  265 
California,  67,  265 
Loggerhead,  264 
Northern,  71,  264 
White-rumped,  71,  265 
Shufeldt,  97,  215 
Sialia  currucoides,  284,  285,  290 
mexicanus,  285 
occidentalis,  290 
sialis,  284,  285,  289 
Sim,  117,  314 
Simpson,  289,  314 
Siskins,  55 

Pine,  11,  65,  66,  246,  251 
Sitta  aculeata,  280 
canadensis,  280 
carolinensis,  280 
pygmsea*  281 
Sittidse,  280 

Skimmer,  Black,  39,  135 
Skinner,  314 
Skua,  124,  126 
Skunks,  29,  203 
Skylark,  30,  225 
Smew,  149 
Smiley,  161,  169 
Smith,  219,  314 

Snails  eaten  by  birds,  11,  116,  118, 
130,  139,  150,  153-155,  157, 
160,  168,  169,  175,  176,  184, 
188,  193,  206,  207,  222,  229, 
231,  235,  237,  239,  242,  247, 
263,  271,  277,  285-287 
Snail  Hawk,  see  Kite  (Everglade) 
Snakes  eaten  by  birds,  51,  140,  141, 
161-165,  168,  192-194,  198, 
202,  206,  227,  229,  264,  265, 
289 

kill  birds,  89 
Snipes,  174 

Wilson,  69,  171,  172,  174 
Snodgrass,  257,  314 
Snowflake,  70,  243 
Snyder,  195,  314 
Solitaires,  43,  284 
Townsend,  72,  80,  284-286 
Somateria  borealis,  156 
dresseri,  156 
mollissima,  156 
spectabilis,  155 
Song  Birds,  220-290 
Sora,  168 

Sparrows,  10,  40,  43,  49,  65,  80,  81, 
242 
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Sparrows,  Brewer,  244 
Chipping,  16,  65,  67,  71,  243, 
245,  248,  249,  254 
Western,  244,  247 
Clay-colored,  71,  249 
English,  15,  17,  31,  32,  52,  53, 
65,  67,  79,  86,  244,  248,  249 
Field,  65,  67,  243,  245,  248,  254 
Western,  254 
Fox,  248 
Gambel,  247 
Golden-crowned,  247 
Grasshopper,  67,  70,  243,  248, 
249,  253 

Santo  Domingan,  253 
Harris,  70,  248,  249 
Henslow,  70,  248,  249 
Ipswich,  248 
Lark,  67,  70,  248 
Western,  244,  249,  253 
Lincoln,  71,  244,  248,  249 
Nuttall,  243,  247 
Savannah,  65,  245,  248 
Western,  244,  253 
Seaside,  248 
Sharp-tailed,  248 
Slate-colored,  245 
Song,  57,  65,  67,  71,  243,  245,  246, 
248,  249,  255 
Desert,  244 
Swamp,  248 

Tree,  70,  81,  248,  249,  254 
Vesper,  67,  70,  245,  248,  249 
Western,  244 

White-crowned,  70,  244,  248,  249, 
253 

White-throated,  70,  248,  249,  254 
Spatula  clypeata,  148,  151 
Spellman,  195,  314 
Spenisciformes,  119 
Speotyto  cunicularia,  203 
Spermestes  cucullata,  258 
Sphyrapicus  ruber,  210 
thyroideus,  210 
varius,  210,  212 

Spiders  eaten  by  birds,  116,  118, 
134,  147,  164,  174-176,  180, 

199,  206-208,  213,  216,  218, 

219,  221,  229,  232,  234,  235, 

237,  239,  241,  244,  246,  256, 

257,  264,  265,  267-269,  271, 

272,  274,  276,  277,  280-282, 

284-286,  288,  290 
See  also  Arachnids 
Spindalis  portoricensis,  259 


Spinus  pinus,  251 
Spiza  americana,  249,  257 
Spizella  arenacea,  254 
arizonse,  244 
breweri,  244 
monticola,  249,  254 
pallida,  249 

passerina,  244,  249,  254 
pusilla,  254 

Spoonbills,  17,  76,  162 
Spruce  Partridges,  see  under  Par¬ 
tridges 

Squatarola  cynosurse,  171,  174,  176 
Squids  eaten  by  birds,  129,  133, 
134,  137,  139,  140 
See  also  Mollusks 
Squirrels  destroy  birds  and  eggs,  89 
eaten  by  birds,  76,  190,  193,  195, 
197,  198 

See  also  Mammals 
Stanwood,  314 

Starfishes  eaten  by  birds,  131,  153, 
155,  156 

See  also  Echinoderms 
Starlings,  17,  22,  33,  231 
Steganopodes,  139,  142 
Steganopus  tricolor,  171,  173 
Steineger,  121,  198 
Stelgidopterys  serripennes,  260,  263 
Stephens,  121,  227,  314 
Stercorariidse,  125 
Stercorarius  parasiticus,  125 
pomarinus,  125 
Sterling,  18 
Sterna  acuflavida,  134 
aleutica,  134 
anaetheta,  133 
antillarum,  133-135 
caspia,  134 
dougalli,  133,  135 
elegans,  134 
forsteri,  133 
fuscata,  128,  133 
hirundo,  132,  134 
maxima,  128,  132,  133 
paradisaea,  128,  133,  134 
sandwichensis,  134 
trudeaui,  134 

Stilt,  Black-necked,  171,  173 
Stoats,  31 
Stockman,  314 
Stockman  and  Barnett,  86 
Stoddard,  182,  314 
Stomach  examinations,  57-60 
Stone,  21,  215,  314 
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Stoner,  33,  315 
Storer,  43,  250,  278,  315 
Storms  destroy  birds,  89-91 
Storks,  76,  77,  161 
Strigidae,  200 
Strix  alleni,  202 
varia,  202 

Strong,  126,  149,  315 
Stumella  argutula,  239 
magna,  239 

neglecta,  233,  235-237,  239,  240 
Stumidae,  231 
Stumus  vulgaris,  231 
Sugar  eaten  by  birds,  53 
Sula  dactylatra,  140 
leucogastra,  139,  140 
nebouxi,  140 
piseator,  140 
Sulidae,  139 

Sullivan,  63,  74,  100,  101,  105,  106, 
181,  187,  208,  216,  238,  239, 
252,  256,  315 
Surface,  17 
Surf-birds,  177 
Sutton,  315 
Swallows,  9,  259 
Bank,  71,  260,  262 
Bam,  71,  260,  262 
CUff,  71,  260,  261 
Jamaican,  262 
Rough-winged,  260,  263 
Tree,  259,  260,  262 
Violet-green,  71 
Northern,  260,  263 
Swans,  37,  40,  92,  144,  145 
Trumpeter,  159 
Whistling,  159 
Whooping,  159 
Swanson,  279,  315 
Swarth,  178,  315 
Swifts,  9,  215 
Black,  216 
Jamaican,  216 
Chimney,  40,  70,  216 
Sylviidae,  283 

Tachycineta  thalissina  lepida,  260, 
263 

Tadorna  tadoma,  151 
Talons,  see  Feet 
Tanagers,  258 
Porto  Rican,  40,  259 
Porto  Rican  Euphonia,  259 
Porto  Rican  Spindalis,  259 
Scarlet,  65,  71,  258 


Tanagers,  Summer,  259 
Western,  71,  258 
Tanagra  sclateri,  259 
Tangaridse,  258 
Tapeworms  in  birds,  93 
Tate,  182,  228,  265,  315 
Tavener,  33,  40,  141,  315 
Taylor,  79,  251,  283,  315 
Telmatodytes  palustris,  277,  280 
plesius,  277 

Temperature  of  birds,  49 
Terns,  43,  105,  126 
Aleutian,  134 
Arctic,  128,  133,  134 
Black,  68,  133-135 
Bridled,  133 
Cabot,  134 
Caspian,  134 
Common,  132,  134 
Elegant,  134 
Forster,  68,  133 
Gull-billed,  134 
Least,  68,  133-135 
Noddy,  133 
Roseate,  133,  135 
Royal,  128,  132,  133 
Sooty,  128,  133 
Trudeau,  134 
White-winged  Black,  135 
Terrapins  eaten  by  birds,  140 
Tetrseonidae,  182 
Thatcher,  252,  316 
Thomson,  86,  316 
Thompson,  316 
Thrashers,  50,  81,  274 
,  Brown,  72,  276 
California,  276 
Pearly-eyed,  276 
Sage,  21,  274 
Threskiomithidae,  162 
Thrushes,  43,  65,  80,  81,  284-290 
Bicknell,  285 
Black,  30,  287 
European  Blackbird,  287 
Flycatching,  286 
Gray-cheeked,  285,  286 
Hermit,  4,  5,  72,  284,  285,  287 
OUve-backed,  72,  284-286 
Porto  Rican,  287 
Russet-backed,  285,  286 
Varied,  80,  285 
Veery,  284,  285 
Willow,  285 
Wilson,  72 

Wood,  4,  50,  72,  284-286 
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Thyomanes  bewicki,  277 
Thyrothorus  ludovicianus,  277,  278 
Tiaris  bicolor,  257 
bryanti,  257 
olivacea,  257 
omissa,  257 

Ticks  eaten  by  birds,  172 
Titlark,  65 

Titmice,  10,  16,  65,  81,  87 
Black-crested,  281 
Blue,  283 
Bush-tit,  282 
California,  282 
Plain,  72 
Tufted,  72,  281 
See  also  Wren-tit 
Toads  eaten  by  birds,  163,  167, 
176,  192,  222,  241,  271,  276, 
285,  287 

Todus  mexicanus,  208 
Tody,  Porto  Rican,  208 
Tolmarchus  taylori,  222 
Tongues  of  birds,  38,  119,  145,  209 
Tortoises  eaten  by  birds,  229 
Totanus  flavipes,  171,  172,  175 
melanoleucus,  171,  175 
Toucans,  39 

Towhees,  10,  71,  81,  247,  249,  255 
Green-tailed,  244 
Spurred,  244 

Townsend,  98,  119,  120,  155,  200, 
316 

Toxostoma  redivivum,  276 
rufum,  276 
Treadwell,  316 
Trees,  see  Forests,  Orchards 
Tringa  solitaria,  171,  172,  175 
Trochilidae,  217 
Trogloditidae,  277-280 
Troglodytes  aedon,  277,  278 
parkmani,  277 
Trogonidae,  208 
Trogons,  American,  208 
Respendent,  104 
Tropic-birds,  139 
Red-billed,  139 
Red-tailed,  139 
Yellow-billed,  139 
Trotter,  74,  316 

Tryngites  subruficollis,  171,  172 

Tubinares,  137 

Turdidae,  284 

Turdus  merula,  287 

Turkey,  Wild,  69,  92,  98,  179-181, 


Turnstone,  170,  172,  177 
Black,  178 
Ruddy,  177 

Turtles  enemies  of  Ducks,  29 
Tuttle,  125,  316 
Tyler,  198,  200,  316 
Tympanuchus  americanus,  179, 
180,  184 
cupido,  184 
Tyrannidae,  220-225 
Tyrannus  dominicensis,  222 
tyrannus,  221,  223 
verticalis,  221,  223 
vociferus,  221 
Tyto  alba,  199,  200 
pratincola,  199 

Uria  arra,  122 
califomica,  122 
lomvia,  122 
troille,  122 

Urubitinga  anthracina,  196 
Van  Tyne,  316 

Vegetation  eaten  by  birds,  55,  144- 

159,  167-169,  171,  175,  185, 

186,  210,  221,  225,  227,  229, 

232,  234-237,  239,  240,  246, 

247,  251,  266,  285 
See  also  seeds,  etc. 

Veery,  see  under  Thrushes 
Vermivora  celata,  269 
peregrina,  270 
pinus,  270 
ruficapilla,  270 
Vireo  belli,  266 
griseus,  266,  267 
huttoni,  266,  267 
latimeri,  268 
Vireonidae,  265-268 
Vireos,  17,  22,  65,  80,  81,  265- 
268 

Bell,  266 

Black-whiskered,  266 
Blue-headed,  71,  266,  267 
Cassin,  267 
Hutton,  266,  267 
Jamaican,  267 
Latimer,  268 
Philadelphia,  71,  266 
Red-eyed,  71,  266,  267 
Warbling,  71,  266,  267 
Western,  267 
White-eyed,  71,  266 
Yellow-throated,  266 
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Vireosylva  calidris,  266,  267 
gilva,  266,  267 
olivacea,  266,  267 
philadelphica,  266 
swainsoni,  267 

Voles  eaten  by  birds,  19,  127,  167, 
190,  200,  201,  226 
Vultures,  10,  36,  85,  95,  192 
Black,  83,  85 
Turkey,  87,  192 

Wagtails,  273 
Walsh,  316 
Wales,  316 
Warblers,  True,  283 
Warblers,  Wood,  10,  16,  22,  43,  50, 
56,  65,  81,  90,  268-273 
Adelaide,  271 
Audubon,  269,  272 
Bay-breasted,  71,  270 
Black-and-white,  71,  270,  271 
Black-poll,  16,  71,  270,  272 
Black-throated  Blue,  71,  270,  271 
Black-throated  Green,  71,  270, 
272 

Blue-winged,  71,  270 
Canadian,  71,  270 
Cape  May,  270 
Cerulean,  71,  270 
Chat,  71,  270,  273 
Chestnut-sided,  71,  270,  272 
Golden  Pileolated,  269 
Hooded,  71,  270 
Kentucky,  71,  270 
Macgillivray,  71,  270 
Magnolia,  71,  270 
Myrtle,  16,  71,  269-272 
Nashville,  71,  270 
Orange-crowned,  269 
Ovenbird,  71,  270,  271 
Palm,  71,  270,  273 
Parula,  71 
Northern,  270,  271 
Pine,  71,  270 
Porto  Rican,  271 
Prairie,  71,  270,  271 
Prothonotary,  71,  270 
Redstart,  71,  270,  271 
Tennessee,  71,  270 
Townsend,  269 
Water-thrush,  71,  270,  271 
Grinnell,  270,  271 
Louisiana,  71,  271,  273 
Wilson,  71,  270 
Worm-eating,  71,  270 


Wood  Warblers,  Yellow,  40,  71, 
269,  270,  272 

Yellow-throat,  Maryland,  71, 
269,  270,  273 
Western,  268 
Yellow-throated,  71,  270 
Warburton,  316 

Warren,  77, 124, 193, 194,250, 261, 316 
Warthin  and  Van  Tyne,  201,  316 
Water  Ouzel,  273 

Water-thrush,  see  under  Warblers 
Water  Turkey,  139,  140 
Watson,  133,  317 
Watt,  279 

Waxwings,  11,  18,  52,  65,  263 
Bohemian,  71,  80,  263 
Cedar,  16,  71,  80,  263 
Wayne,  90,  250,  264,  317 
Weasels  kill  birds,  31,  89 
eaten  by  birds,  197 
Weaver-finch,  Hooded,  258 
Scarlet-cheeked,  258 
Weber,  183,  317 
Webster,  174,  215,  216,  317 
Weed,  254,  282,  317 
Weeds,  see  Seeds 
Weigle,  279,  317 
Welch,  74 
Wells,  267,  317 

Wetmore,  12,  31,  40,  56,  87,  93, 
116,  117,  119,  129,  132,  133, 
139,  142,  145,  146,  152,  154, 
164-166,  168,  169,  171,  173- 
177,  185-188,  194,  195,  199, 
201,  205-208,  213,  215,  216, 
218-220,  227,  230,  232,  239, 
241,  242,  253,  257-259,  261, 
262,  266-268,  270,  275,  276, 
287,  316-318 
Wharton,  111,  318 
Wheat,  see  Grain 
Wheelock,  50,  318 
Whip-poor-will,  70,  215 
Whitfield,  155,  156,  318 
Wickersham,  318 
Widman,  90,  91 
Wilkinson,  203,  318 
Willett,  170,  175 
Willett,  quoted,  178,  230,  318 
Williams,  178,  213,  318 
Wilrnot,  252,  318  _ 

Wilsonia  canadensis,  270 
citrina,  270 
chryseola,  269 
pusilla,  269,  270 
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Wires,  power  and  electric,  kill 
birds,  94 

Wood,  178,  188,  233,  318 
Woodcock,  69,  98,  170-172,  174 
Woodpeckers,  10,  16,  18,  22,  38,  43, 
52,  56,  65,  73,  81,  209-214 
Ant-eating,  209 
Cabanis,  210,  211 
California,  210,  211 
Downy,  70,  210,  211,  212 
Flickers,  12,  38,  50,  66,  100 
Gilded,  210 
Northern,  70 

Red-shafted-,  70,  210,  211,  214 
Yellow-shafted,  210,  211,  213 
Gairdner,  210 
Gila,  210 

Golden-fronted,  210 
Green,  57 
Hairy,  70,  210-212 
Harris,  210,  211 
Ivory-billed,  210-212 
Lewis,  210,  211,  213 
Nuttall,  210,  211 
Pileated,  210,  212 
Northern,  213 
Porto  Rico,  213 
Red-bellied,  70,  210,  211,  213 
Red-cockaded,  210,  211 
Red-headed,  38,  70,  210,  211,  213 
Sapsuekers,  38,  209 
Red-breasted,  210,  211 
Williamson,  210,  211 
Yellow-bellied,  70,  210-212 
Texas,  210 

Three-toed,  American,  210-212 
Arctic,  210-212 
White-headed,  210 
Wood  Warblers,  see  Warblers 


Worms  eaten  by  birds,  116-118, 
123,  130-132,  134,  135,  149, 
152-154,  156,  157,  159,  164, 
165,  168,  169,  172-177,  186, 
285,  288,  289 

Wrens,  10,  28,  50,  65,  277-280 
Bewick,  72,  277 
Cactus,  81,  277,  278 
Carolina,  72,  277,  278 
Dotted  Canyon,  278 
House,  72,  277,  278 
Western,  72,  277 
Marsh,  Long-billed,  72,  277,  280 
Western,  277 
Rock,  72,  277,  278 
Winter,  72,  277 
Wren-tits,  283 
Wright,  178,  318 
Wyman,  195,  318 

Xanthocephelus  xanthocephalus, 
233-236 

Xema  sabini,  132 
Xenopicus  albolarvatus,  210 

Yarrell,  126 

Yellowlegs,  Greater,  69,  170-172, 
175 

Lesser,  69,  170,  171,  175 
Yellow-throat,  see  under  Warblers 

Zenaidura  caurinus,  187 
lucida,  187 
macroura,  187 
xenaida,  187 

Zonotrichia  albicollis,  249,  254 
leucophrys,  244,  249,  253 
quercula,  249 


